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As in other branches of the medical and nonmedical sciences, com- 
petent investigators have collected and published contradictory data on 
the physiology of hearing. To evaluate all data from the standpoint 
of truth or probability is more difficult for me than for the workers in 
the field who themselves are in disagreement. With the natural impli- 
cation of this warning and with due regard to the limitation of time, | 
shall attempt to give an account of the newer (and some of the older) 
work on the physiology of hearing. 


COMPARATIVE PHYSIOLOGY OF AUDITION 

It would seem proper to state that man, birds and some of the higher 
mammals alone hear, since the first can give a greater or lesser account 
of the sensation and the latter are capable of being trained to certain 
sounds. As for the rest of the vertebrates and invertebrates, one can 
say only that sounds evoke in them reactions that may give them sensa- 
tions similar to our own in case they possess a histologic apparatus like 
that possessed by man. In the absence of a comparable end-organ, the 
reactions following sounds of any kind may be more closely akin to a 
tactile or vibratory sense designed primarily for the protection of the 
individual, for in some of the invertebrates without a definite sense 
organ it is difficult to prove whether an acoustic stimulation or a mechan- 
ical disturbance is the basis of the reaction. 

On the assumption that fish and other aquatic forms were in no need, 
biologically speaking, of an apparatus designed to be receptive to sound 
waves, and because no structure existed in them similar to the organ of 
Corti of higher animals, it was agreed, until the last few years, that fish 
did not hear, although it was known that they reacted to sound. But the 
recent researches of von Frisch showed that blinded fish could be con- 
ditioned to certain sounds made at first with and later independent of 
the process of feeding. In fact, on sounding a given tone the fish would 
respond promptly and with great agitation would swim to the usual place 
of feeding; on sounding another tone the fish was conditioned to with- 
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draw from the place of usual feeding. If the lagena, a structure com 
parable to the end-organ of the utricle and saccule, was removed, the fish 
no longer reacted to that or to any other sound. If these experiments 
constitute valid evidence of true tone analysis, it ought to be a warning 
not to explain all hearing that occurs in nature in terms of peripheral 
organs such as we possess, and all tone analysis in terms of structures in 
the cochlea which vibrate locally and in sympathetic response with the 
resounding instrument (Helmholtz, Shambaugh, etc.). 

The inclination to ascribe hearing to amphibia is based on the fact 
that this class of animal possesses a cochlea. Furthermore, these animals 
react to sound. On the other hand, many reptiles with a fair auditory 
equipment fail to respond to sounds. The good anatomic equipment of 
birds and mammals, together with their songs, provocative calls and 
defensive noises as well as the fact that certain birds can be taught to 
repeat words, sentences and melodies, would seem to prove conclusively 
that a real audition exists in these animals. But several authors have 
described bodily reactions in completely labyrinthectomized pigeons, 
perhaps due to direct stimulation of the cochlear nerve. 

Mammals, particularly dogs and cats, are capable of distinguishing 
variations of as little as a half tone. In fact, all investigators agree that 
mammals hear, but are not certain of the audible range, the delicacy of 
audition or the discriminative sense. 

Utter confusion exists in the opinions of investigators on the possible 
hearing sense of invertebrates, aquatic or terrestrial. Some respond by 
bodily reactions to sound waves; others do not. Some animals may be 
attuned to frequencies inaudible to man. In other animals, the reactions 
to sound may be nothing more than a tango-reflex or a tactile reflex, in 
that certain hairs on the front legs are mechanically disturbed by the 
sound waves. Looked at from this point of view, invertebrates, although 
reacting to sound but possessing no peripherally placed auditory mecha- 
nism, cannot hear. 


HEARING IN MAN AND HIGHER MAMMALS 


In man, however, impinging sound waves effect more than the bodily 
reactions alluded to. To be sure, loud sounds or noises impel us reflexly 
to close our ears with our hands or actually incite us to precipitous flight 
because of fear. Not only are the sounds emitted in speech the medium 
of exchange of one’s innermost thoughts, commands and wishes, but 
man has invented apparatus of various kinds, the musical instruments, 
which, in producing so-called progressive harmonies alone or in com- 
bination, more or less affect the mental state or even induce feelings of 
sublime satisfaction or marked displeasure. It is a significant fact that 
deafness predisposes to insanity more than the loss of any other of the 
“five” senses, including vision. If proper perception of sound is so 
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important to the normal functioning of the individual, an intimate knowl- 
edge of how we hear ought to be of interest and of profit. 

The little that is known cannot be told adequately in the allotted time. 
For that reason only a sketchy outline of the function of the parts played 
in the production of the sensation will be possible. 


THE SOUND RECEIVING APPARATUS 


The Pinna—The external ear of man is a decidedly rudimentary 
organ. In most persons it is an immobile structure. Its extrinsic and 
voluntary musculature in the adult state has even lost its cross-striations. 
In comparison with most mammals which turn their ears in delicate 
adjustment to the source of the sound, our pinnae can scarcely be said 
to serve much of a function for intensified audition or more accurate 
localization of sound. Our heritage in this respect is nevertheless defi- 
nite, for the introduction of a tube in the external meatus of one ear 
interferes distinctly with sound perception and localization, as does the 
obliteration of the conchal cavity and the aurical depressions by means 
of dough or wax. Increasing its size artificially by application of the 
cupped palmar surface of the hand behind the ear intensifies hearing 
particularly for certain tones. In this process, the angular deviation of 
the ear from the head is usually increased, which is of some aid in hear- 
ing. Deeply cupped pinnae with an angle of inclination of 45 degrees 
are more advantageous than the small flattened pinnae closely applied to 
the head. It should be remembered that the pinnae are themselves 
capable of bone (specifically) tissue conduction (J. Miiller). 

The External Auditory Meatus—The width of the external auditory 
meatus is of no significance; neither is its length, except for very high 
tones, which it may intensify. Its tortuosity is such that no part of the 
tympanic membrane is directly accessible to sound waves. Furthermore, 
because the canal is lined with hair and contains a sticky cerumen, the 
external auditory meatus exerts a protective function; these devices 
mechanically prevent and chemically hinder dust and insects from reach- 
ing its innermost recess. Its high tactile sensibility (auriculotemporal and 
vagus nerves) results in defensive and escape movements from the 
slightest touch. 

THE SOUND-CONDUCTING APPARATUS 

The middle ear functions primarily as a regulator of pressure and 
not for sound conduction. In fact, on the basis of the more recent 
theoretical considerations of O. Frank, physiologists are inclined to the 
view that the entire middle ear (tympanic membrane, ossicles and 
muscles) is concerned decidedly more with equalization of pressures 
than with the property of conducting sound waves to the inner ear; in 
other words, the structures mentioned protect the inner ear from undue 
stress produced by sound waves. Even so, the assumed protective func- 
tion is obviously favorable to a more perfect audition. 
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The middle ear probably subserves as an organ of conduction as well 
as a system for the regulation of pressure. The former function seems 
to be less important, as complete destruction of the middle ear or opera- 
tive removal of its structures leaves the patient far from deaf. This fact 
alone focused the attention of otologists on the importance of bone and 
tissue conduction, as well as on the direct excitability of the auditory 
nerve itself to sound waves. On the comparative anatomic side, one 
can point to the fact that in certain animals the apparatus under discus- 
sion is entirely absent or present in a mutilated or nonfunctional state. 
The tympanic membrane or middle ear cavity may not exist; ossicles are 
often found ankylosed or bound down in a network of dense fibrous 
tissue, and the round window is not seen on careful inspection; all this 
may be present presumably with good hearing. These anatomic observa- 
tions in the lower animals have never been adequately correlated with 
physiologic studies. If amphibia and reptiles are deficient in these 
structures, and other animals in the scale toward man possess them only 
in a rudimentary state, one might argue equally well that more perfect 
audition is arrived at with the more perfect development of the structures, 
since the best experimental evidence on such animals as frogs, turtles 
and snakes points to an absence of a true sense of hearing. 

The Tympanic Membrane.—Because of its irregular funnel-like 
shape and the unequal length and tension of its fibers, the tympanic mem- 
brane must be looked on as a compound membrane, the individual radial 
fibers of which will vibrate for a given sound, depending on their length 
and tension. These considerations render it doubtful as to whether the 
membrane oscillates as a whole. Its movements have been studied dur- 
ing various physiologic acts (swallowing and breathing) not concerned 
directly with hearing, as well as with a variety of devices (direct micro- 
scopy, manometry) during the past seventy years. Kohler succeeded in 
photographing its movements in man by attaching a small mirror to the 
membrane and allowing the reflected light rays to fall on photographic 
paper. By this device he studied the curves obtained from the sounding 
of different pitched tuning forks as well as from the human voice 
According to Mangold, the results were disappointing in that they fur- 


nished inadequate data in explanation of the particular qualities of any 


sound. In fact, from the evidence one might conclude that the middle 
ear subserves only a minor role in the conduction of sound to the 
inner ear. 

The Ossicles—As they are joined with one another, the ossicles 
should be looked on as a unit, that is, in the sense of a bent lever. This 
lever reduces the amplitude of the movement in the proportion of 3: 2. 
As a result, there ensues a marked increase in pressure at the oval 
window which is stepped up by the arrangement thirty-fold. 
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Helmholtz, in studying the hammer-anvil joint, came to the conciu- 
sion that movement of the malleus inward occurred with inward move- 
ment of the incus as well, but that during outward movement of the 
malleus, the incus was left behind, preventing by this arrangement a 
tearing out of the stapes and the membrane over the fenestra ovalis with 
its injurious effects on the inner ear during the violent outward excur- 
sions of the drum membrane produced by loud sounds or noises. This 


supposedly protective arrangement has been seriously questioned of late 
by O. Frank and others, who find no evidence for the view. Further- 


more, Frey states that there is in many mammals a definite ankylosis 
between the malleus and the incus. Such a supposedly protective device 
does not occur in the ears of birds. 

The Fenestra Rotunda or Round W indow.—Two views are expressed 
as to the function of this structure. All investigators agree that the 
membrane over it allows for the temporary displacement of the peri- 
lvmph moved inward as the stapes is tilted in by the transmitted sound 
waves to the organ of Corti. If both fenestrae were equally exposed to 
sound waves and the ossicular chain were absent, no movement of the 
perilymph would ensue. The fenestra rotunda, however, is rather 
hidden ; that is, it is in a sound shadow. Consequently, the sound waves 
impinge more readily on the membrane over the fenestra ovalis. Accord- 
ing to O. Frank, the tympanic membrane in the intact animal provides 
for a certain transmission to the oval window. 

The Ear Muscles-—On the basis of physiologic studies it has been 
known for more than fifty years that contraction of the tensor tympani 
muscle limits chiefly the outward excursion of the tympanic membrane, 
and that section of its tendon (particularly after severance of the liga- 
ments between the incus and stapes) leads to an increase in amplitude of 
the excursions of the drum membrane ( Pollitzer, Bezold). Whether the 
contraction of this muscle occurs voluntarily or is elicited reflexly, the 
effect is in part one of dampening the sound; in part, because of limita- 
tion in the movements of the ossicles, protective to the inner ear. 
Mangold particularly has studied the nature, duration, reaction time and 
character of the sound produced by voluntary contraction of the tensor 
muscle in man. Studies of its contraction induced reflexly by exposure 
of the ear to sounds were likewise made in man and animals. It is 
possible to evoke actual spasms in the muscle by means of high and loud 
notes, especially such as are offensive to the subject. These reflexly 
induced contractions did not protect the person effectively against dis- 
agreeable sounds or noises, although the voluntary contraction does occa- 
sionally and subjectively dampen the sound. High and loud tones also 
evoke reflex contractions of the tensor muscle in a number of laboratory 
animals, but not in all. 
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Since contraction of the stapedius muscle diminishes the tension o/ 
the drum membrane and consequently also diminishes the labyrinthine 
pressure, the muscle is commonly considered to be antagonistic to the 
tensor tympani. This muscle could be thrown into reflex contraction in 
all animals investigated by Kato, including those in which the tensor 
muscle did not respond reflexly to high and loud sounds. By diminish- 
ing the intensity of the sound, the stapedius muscle alone contracted. 
Simultaneous contraction of both muscles also occurred as a result of 
various types of painful or tactile stimuli to which the animals were 
subjected. 

With these experimental facts, investigators have formulated hypoth- 
eses as to the physiologic significance of these mutually antagonistic 
muscles. The hypothesis that these muscles, acting conjointly, accom- 
modate the ear for adequately proper perception of tones depending on 
the pitch of the sound has been refuted. The stapedius muscle is not 
involved in the supposedly delicate adjustments thrown into action dur- 
ing the effort of close attention necessary for the detection of feeble 
tones. As regards the supposedly protective function to the ear arising 
from the increased tautness of the drum membrane, Hensen long ago 
pointed out that a taut drum membrane is more easily ruptured than a 
relaxed one. It will be recalled that sound waves of low frequency and 
intensity cause first a reflex contraction of the stapedius which relaxes 
the drum membrane. As the intensity of the sound increases the tensor 
also contracts, eventually being thrown into a tetanic contraction. The 
data obtained on animals hold likewise for man, with this restriction, 
that few persons show the reaction even when exposed to sounds that 
rarely occur under normal conditions. At present, then, one is forced 
to conclude that these muscles, rudimentary in man, act essentially as 
elastic membranes that mechanically hold the sound-conducting apparatus 
in juxtaposition for normal audition. However, more adequate experi- 
mental methods may in the future reveal a functional significance greater 
than the simple mechanical alinement of the ossicles with the drum 
membrane and in turn with the membrane over the oval window. 


THE SOUND-PERCEIVING APPARATUS 


The most intriguing problem in connection with the physiology of 
hearing is related to the physiologic anatomy of the cochlea and the 
functions of the various structures which it contains. In this connec- 
tion, I take the liberty of reviewing the anatomic features in this organ 
that form the basis of the various conceptions held at present on the 
question of subjective tone analysis. 

A detailed account of these structures is out of place in this general 
review ; however, certain features of these structures must be empha- 
sized, since important physiologic attributes have been assigned to them. 





LUCKHARDT—PHYSIOLOGY OF HEARING 419 


The Basilar Membrane.—Of the two zones of the basilar membrane, 
which roughly bridges the gap between the limbus laminae spiralis and 
the ligamentum spirale, the outer, or zona pectinata, is presumably the 
more important, physiologically speaking. In this region, the radial 
fibers, neither collagenic nor elastic in their morphologic or tinctorial 
characters, are sometimes grouped in bundles of from three to four to a 
bundle. There are 680 fibers per millimeter. The entire basilar mem- 
brane consists of 24,000 individual fibers. Since the basilar membrane 
and, with it, the zona pectinata get progressively broader from the lower- 
most cochlear winding to the helicotrema, the fibers mentioned become 
progressively longer from below up. The shortest ever measured in 
the region of the first hair cells was 64 microns. At the helicotrema 
some fibers may measure 352 microns. Occasionally, one finds imperfect 
development of the basilar membrane with total absence of the zona 
pectinata at both ends of the cochlear duct and particularly the taut 
fibers that it normally contains and to which so much importance has been 
ascribed. It would have been of the utmost significance to know whether 
the person had had impaired audition at the upper and lower limits of 
hearing. 


The Tectorial Membrane.—The membrane of Corti roughly covers 
the organ of Corti. Its exact relationship to the hair cells of the latter 
organ in the living subject is unknown. In histologic preparations one 
finds it raised above the organ, definitely in contact with the hair cells, 
or, as it were, squashed into the projecting hairs. It is probabie that the 
tips of the hair cells are cemented to the under surface of the tectorial 
membrane in such a manner that the membrane is in contact with the hair 
cells without lying heavily on them (equilibrated position). Some 
investigators (Deiter, Kishi) have suggested that normally both ends 
have a firm attachment similar to the basilar membrane; there is no 
evidence for this. Its stiff under surface, together with the fibers of its 
middle and inner zone, stretched by the fluid in their interstices, main- 
tains its shape as it lightly touches, or is definitely attached to, the hairs 
of the neuro-epithelium just below it. 


The Organ of Corti—tThe pillar cells of Corti (inner and outer row) 
present in mammals (but absent in birds) are probably supportive in 
those animals that possess them. No other than a purely mechanical 
function can be ascribed to them at present. The so-called supporting 
cells of Deiter’s would appear to have the same function. The hair cells 
are obviously of far greater significance. There are about 16,500 cells 
arranged in from four to six rows. One row on the inner side of the 
tunnel of Corti contains 3,500 cells; from three to five outer rows con- 
tain 13,000 cells. The number of hairs arising from any individual cell 
increases progressively from the base of the cochlea up. The outer hair 
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cells, furthermore, have more sensory hairs for a given location than 
the inner cells. Finally, the number of hairs per cell increases in the 
mammalian scale, to be most numerous in the primates and man. With 
respect to the innervation of the neuro-epithelium of the organ of Corti, 
the best histologic evidence (Held) points to a multiple innervation of 
the hair cells. Each inner hair cell is provided with a profusion oj 
nerve fibers. In the region of the outer hair cells some individual cells 
have but a single innervation in the sense that a given nerve fiber in 
branching latterly sends these branches to different cells located at 
appreciable distances from one another on the basilar membrane. The 
greater number of outer hair cells have a double innervation. 

With these most important physiologico-anatomic facts before us we 
are perhaps in a position to examine the basis of the various theories 
that have been proposed to explain the mechanism of tone analysis. To 
ascribe this analysis to the auditory center is tantamount to saying that 
we know nothing about tone analysis since no one is yet in a position to 
adduce many, if any, scientific facts with respect to activity of this center. 
What little is known about tone analysis has been obtained from an 
experimental consideration of the nature of the peripherally placed 
mechanism and the experimental work on it. 

sefore discussing the divergent views concerning the peripheral 
mechanisms engaged in tone analysis, most investigators are agreed that 
sounds of all descriptions normally lead to an inward displacement of 
the membrane over the fenestra ovalis. As a result, movements occur in 
the fluid contained in the scala vestibuli and scala tympani. These fluid 
vibrations in some way stimulate the hair cells of the organ of Corti, 
causing nervous impulses to arise, which pass off cephalad to the auditory 
centers. Great difference of opinion exists as to how the hair cells are 
stimulated. In general, there are two sets of theories: According to 
one set, the stimulation is supposedly accomplished by the sympathetic 
resonance in the cochlea of some structure at a fairly localized area; 
according to the other set, sympathetic resonance is denied. The present 
predominance of the theories of resonance rests essentially on the fact 
that physics knows no other method of tone analysis than that by 
resonance. 

THE THEORIES OF RESONANCE 

The Basilar Membrane as the Resonator—Hensen and after him 
Helmholtz supposed that the radial fibers of the zona pectinata vibrate 
locally and in a circumscribed fashion for a given tone. Since these 
fibers are shortest at the base of the cochlea and longest near the helico- 
trema, sharply localized areas of these fibers from below up in the 


cochlea supposedly vibrate in sympathetic resonance as one progressively 
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sounds pure tones from above down in the ten octaves comprising the 
range of audition of the human ear. 


The Membrana Tectoria as the Resonator—dAccording _ to 
Shambaugh, the foregoing conception is not acceptable. On the basis 
of most extensive and accurate histologic investigations, he offers indirect 
evidence for a conception previously expressed by C. Hasse, that it is not 
the membrana basilaris but the membrana tectoria which for a given tone 
is thrown locally into sympathetic resonance. Shambaugh pointed out 
that the basilar membrane is often absent at the lower end of the cochlea 
(pig), although a well developed organ of Corti is present. In this 
location also, the basilar membrane is thick and pudgy and not as taut as 
it ought to be to vibrate sympathetically for sounds of high pitch. In 
addition, there is attached to the under surface of the basilar membrane 
an arteriole the alterations in caliber of which, as a result of variations in 
cardiac activity or vasomotor tone, would so change from moment to 
moment the physical nature of the basilar membrane that it would be 
poorly adapted for this function. He therefore concludes that the 
tectorial membrane, attached as it presumably is to the underlying hairs 
of the hair cells, is the structure that vibrates locally, depending on the 
pitch of the sound, since it has not the defects nor the incumbrances of 
the basilar membrane. His view that low pitched sounds move the entire 
tectorial membrane is not consistent with the Helmholtzian theory of 
sympathetic resonance, but conforms more with the theory expressed by 
;wald, to which I shall refer in a moment. Whether Shambaugh still 
subscribes to that view the discussion will probably reveal. 


THEORIES NOT BASED ON RESONANCE 

Hurst Theory.—This theory was formulated by Hurst on the basis 
of some experiments of Kohlrausch, according to which two double 
vibrations are essential for hearing a tone. Inadequately expressed, 
Hurst was of the opinion that movements in the perilymph effect cer- 
tain changes in the cochlear membranes. Owing to movement inward 
of the stapes, a wave is set up which passes up the scala vestibuli toward 
the helicotrema and then down the scala tympani. The first complete 
wave will not have run its course to the base of the cochlea before the 
second wave is set up. Both of these waves tend to bulge out the basilar 
membrane on each side of their respective scala. Somewhere in the 
windings of the cochlea they meet. At the point where the crest of a 
second wave meets the trough of the first wave, stimulation of the organ 
of Corti occurs. This conception would explain adequately why two 
waves and not a single wave are necessary for the perception of a sound. 
lf, however, the recent work of Pieron’s pupil Kucharski holds water, 


Hurst’s theory must be abandoned, for he presumably showed not only 
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that every other wave could be eliminated with detection of pitch, but 
also that even a single half (condensation) wave length sufficed for the 
purpose. If this were true, the theory of resonance might be seriously 
questioned. On the other hand, even a half wave may affect after- 
vibrations in the ear. Waetzman even stated that audition as the result 
of a half wave is in accord with the theory of resonance, since a succes- 
sion of waves (from fifteen to twenty) is necessary only for the devel- 
opment of full tonal intensity. 


The Sound Picture Theory of Ewald.—According to this theory, the 
basilar membrane vibrates generally throughout its length for a given 
tone and not in a given single or circumscribed region of the zona 
pectinata. Depending on the pitch of the tone, the waves appearing in 
the basilar membrane are different. Each tone then effects its own 
individual pattern on the basilar membrane. The fibers are stimulated 
particularly at the crests. The impulses so induced from widely separated 
regions of the organ of Corti reach the brain along the cochlear nerve, 
giving rise in that organ to the tonal quality of the sound. 

The importance of this theory (aside from its weaknesses, which the 
physicists are better able to point out) is primarily due to the fact that, 
unlike some theories not even alluded to here, Ewald offered some 
definite experimental evidence in its support. The experiments were 
performed by Ewald on model membranes similar in dimensions to the 
basilar membrane and placed in his camera acustica. With this device 
Ewald attempted to throw localized areas of the membrane into activity, 
but the observed and photographed pictures revealed only wave patterns 
affecting the entire membrane. Waetzman criticized the model as not 
representing the physical relationships as they exist in the mammalian 
ear. To him, Wilkinson’s model of an ear conforms more to the rela- 
tionships present. It should be added that Wilkinson did observe local- 
ized waves in his model, as Helmholtz assumed. However, Ewald stated 
(1914) that he observed typical sound wave patterns in the ear of the 
guinea-pig similar to those observed on the rubber membrane of his 
camera acustica. The method of experimentation was never published 
by him. On the other hand, he was inclined to the view that the zona 
arcuata rather than the zona pectinata is responsible for the production 
‘of the sound pictures. Furthermore, he postulated that the membrane 
must be thin and smooth, forgetting that the zona arcuata is burdened 
with the vas spirale in mammals, is unevenly developed and is actually 
absent in birds. Lately, Zoth (1923) suggested that Reissner’s mem- 
brane would adequately fulfil the function in Ewald’s scheme of tone 
analysis, for it is uniformly thin (2 microns) and affected first by the 
waves in the perilymph, which waves in turn could be transmitted rapidly 
to the endolymph of the cochlear duct and thus to the membrana tectoria. 





LUCKHARDT—PHYSIOLOGY OF HEARING 423 


But Zoth overlooked the fact that in cattle and sheep Reissner’s mem- 
brane is a highly vascular structure, and that the analogous structure in 
birds is so vascular that it in no way conforms with Ewald’s postulate 
of a thin and smooth membrane (Held). 

The most powerful argument against Ewald’s theory or any modifica- 
tion of it can be adduced from the field of pathologic physiology dealing 
with certain defects, in part at least, in hearing. Ewald’s theory can 


hardly be made to fit into the observations of tone islands and tone 


defects, and it cannot explain the localized degeneration of the organ of 
Corti observed after a single pistol shot or the localized destruction seen 
in experimental animals exposed for a long period to a given fairly pure 
tone of from moderate to loud intensity. According to the Ewald 
theory, one should find multiple foci of degeneration. 

If the nonresonance theories are scientifically objectionable for the 
reasons just given, a brief discussion of the resonance theories is in 
order. 

In proposing the tectorial membrane as the resonator, Shambaugh 
points out the analogy between this structure and the cupolae over the 
cristae acusticae at the ampullae of the semicircular canals as well as the 
otoliths over the neuro-epithelium in the saccule and the utricle. The 
latter admittedly give rise to nervous impulses as they are moved from 
side to side or exercise weight as traction on the underlying neuro-epithe- 
lial hair cells. According to this investigator, and supported by others, 
the basilar membrane is not only poorly developed or even absent, partic- 
ularly in regions designed for the recognition of high-pitched tones, 
but it is encumbered with an arteriole the fluctuations in caliber of which 
would tend certainly to render the basilar membrane poorly fitted for its 
important function. The tectorial membrane is almost homogeneous, is 
uniformly well developed and is present wherever the organ of Corti is 
found (the latter statement does not hold for the basilar membrane). 
The resonator could be equally the basilar or the tectorial membrane to 
account for tone islands or tone defects irrespective of their mode of 
production. The objection has been raised (chiefly by physicists, I 
think) that the tectorial membrane attached solely at one end could not 
resound sympathetically at a localized area. Some recent experiments by 
Held and Kleinknecht purport to show that the resonator is more prob- 
ably the basilar membrane. These investigators drilled small holes, 
0.1 mm. in diameter, in the bony canal just opposite the attachment of 
the ligamentum spirale in order to relax or render less taut specifically 
the radial fibers in the zona pectinata. Preyer’s pinna reflex was relied 
on as a test for audition. They found that the animals did not react with 
the pinna reflex for a tone of a given pitch. Depending on the site 
of the relaxation of the ligamentum spirale, lower or higher tones were 
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inaudible. Drilling a similar hole toward the Reissnerian membrane in 
no way affected audition for any tone. Some time after the defect in the 
canal had been repaired by the ingrowth and subsequent contraction of 
the connective tissue, the animals (guinea-pigs) again responded to the 
tone to which they had been made deaf by operation. The authors are 
inclined to believe that their operation impaired the function of the 
basilar membrane with but minor disturbances to the tectorial membrane 
which ought, because of its firm attachments, to be in a position to 
resonate as before. 
CONCLUSION 


I recognize the many shortcomings of this presentation. Whole 
chapters in audition have not even been alluded to, but for every person 
there are limitations of time, energy and brains. All these limitations 
are responsible for the scope and length of this paper. On the other 
hand, I hope that some of the features stressed were new to you and 
not without interest. 
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AND 
L. B. HAM, Pxs.D. 
NEW YORK 


In any measurement of the hearing sensation, there are three charac- 
teristics of the incoming sound waves to be considered, namely : intensity, 
frequency and quality. 

The intensity, as far as hearing is concerned, is measured in terms 
of the “threshold of sensation” (or simply “threshold”), which is the 
minimum intensity of sound producing a sensation of hearing. It is 
measured by the tuning fork, audiometer, acoumeter, Galton whistle, 
speech, watch, etc. The last two methods tell something as to the 
quality of the sound one hears. However, the quality of sound is not 
to be considered in this paper. 

In order that the ear’s faculty of recognizing different frequencies 
may be measured, there must be presented to the ear two or more tones 
of different frequencies. The faculty by which the similarity or dissimi- 
larity of these two tones is recognized is called “the comparing or 
differentiating faculty of the ear.” An analogous procedure is employed 
in measuring other sense functions; i. e., we measure the sense of 
pressure by placing two different weights on the two palms (Weber- 
Fechner test); the tactile sense, by using a caliper, a compass-like 
instrument, with two needles at the end; the color sense, by presenting 
to the eye two or more differently colored wools (the so-called wool 
color test). In our study, we present to ears of all degrees of acuity 
of hearing two tones for the purpose of comparing the ability of these 
ears to recognize the one in the presence of the other. To do this, we 
make one of the tones loud and call it the interfering tone. This tone is 
raised 50 decibels (abbreviated db.) above threshold in every case 
examined, except in a few cases to be referred to later. The other 
tone is raised to threshold intensity, first in the presence of the inter- 
fering tone and then without it. We have called this tone the primary 
tone, and the difference between the two thresholds (i. e., with and 
without the interfering tone) is called the differential threshold. The 
interfering tone is called by some authors a “masking” tone. 


* Submitted for publication, April 19, 1930. 
* Read before the New York Academy of Medicine, Section of Otology, 
March 14, 1930. 
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Important experiments were performed by Wegel and Lane,’ show- 
ing the masking effects of interfering tones. More recently, experiments 
on the masking effects of interfering tones, especially as related to 
paracusis, were reported by Hastings and Scarff.* 

Preliminary experiments by us * showed that the diminished sensa- 
tion of one tone (i. e., the differential thresholds) in the presence of 
another, loud tone was different in normal and in deafened ears. In the 
present series of experiments, comprising a study of more than seventy 
“ars, we have found that: 

1. In the presence of an interfering, or masking, tone, the multiple 
value of the energy of which above the threshold for the deafened, as 
well as for the normal, ear is of the same magnitude (50 decibels), a 
fractional increase of energy above threshold in the primary tone 
produces a greater sensation of hearing in a deafened than in a normal 
ear. 

2. This observation is true in so-called conduction as well as in 
perception deafness, although in conduction deafness the aforementioned 
greater sensation may be more outspoken. 

3. The greater the deafness, the smaller becomes the difference (i. e., 
differential threshold) between the thresholds of the primary tone, 
with and without the interfering tone. This statement assumes that the 
multiple value of the intensity of the interfering tone above threshold 
is the same for all ears. 


4. Very deafened people, examined with an interfering tone of 20 


db., occasionally find it possible to hear the primary tone better with 


the interfering tone than without it. 


APPARATUS AND PROCEDURE 


Two oscillators with amplifiers and attenuators were coupled to an “offset” 
telephone receiver as shown diagrammatically in chart 1. The tone that was used 
for masking will be referred to as the interfering tone. In the case of each person 
examined the threshold of the interfering tone was obtained, and then it was raised 
to 50 db. above the threshold for that person. The tone that was heard in the 
presence of the interfering tone of 50 db. will be referred to as the primary tone. 
The threshold value of the primary tone for any person is called So, while the 
theshold of the primary tone in the presence of the interfering tone is called S 
The masking effect of the interfering tone is the difference (D), Si-So, which we 
have referred to as the differential threshold. 


1. Wegel and Lane: Physical Rev. 23:266 (Feb.) 1924. 
2. Hastings, Sommerville; and Scarff, G. B.: J. Laryng. & Otol. 43:261 
(April) 1928. 


3. Guttman, John, and Ham, L. B.: Abstr., Physical Rev. 31:712 (April) 
1928. 
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The procedure in obtaining the threshold in every instance was as follows: 
The tone that the patient was expected to hear at his threshold was introduced in 
sufficient intensity for him to familiarize himself with it; then it was reduced 
below the threshold, and finally, it was increased until it was just heard. This 
threshold was checked by repeating the procedure described, one or more times, 
depending on the case. The person examined raised his finger when the tone was 
heard, 

The interfering tone used in most of the work had a frequency of 360 cycles 
per second, while the primary tones had frequencies of 300, 510, 810, 1,700 and 
2,800 cycles per second, respectively, to an accuracy of approximately 2 per cent 
Many other frequencies have been tried, but these seemed to serve our purposes as 
well as any others. In any case, it was desirable to use frequencies that gave large 
differential thresholds for the normal person. 

An interfering tone of 700 vibrations per second gave results in many respects 
similar to those of a tone of 360 vibrations per second. With an interfering tone 
at much higher frequencies, difficulties with differential and summational tones 
were experienced. 


ona Attenuator 3 | 
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Chart 1—Diagram of apparatus. 


W. id that changes in the pressure of the receiver against the ear influenced 
the thre: 1d to a marked extent, in the higher frequencies especially. We there- 
fore “embedded” the receiver in a horseshoe-shaped frame so that it was offset 
from the ear at a constant distance (about 0.5 inch [1.27 cm.]) for all experiments. 
This chaage to the “offset” receiver seemed to be of some service, for when 
repetitions were made to determine approximately the accuracy of the work, the 
iverage deviations were less than 5 db. 


For purposes of tabulation, we classified our cases of deafness as 
perception deafness, conduction deafness and deafness of a mixed 
nature. It should be emphasized that such a classification is tentative, 
for it is difficult in many instances to draw sharp lines in the clinical 
examinations of these cases. In fact, there are those who doubt 
whether sharp differentiations in this respect can be made at all. 

In the course of the experiments to be described, the following 
points were considered as to their effect in influencing the value of the 
differentiated threshold (D); namely, the deafness of the examined 
person in the interfering tone, the frequency of the primary tone, the 
single and differential threshold of the primary tone. The frequency 
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of the interfering tone was not altered for the experiments to be 
reported. We therefore plotted for each primary tone the differential 
threshold in decibels against deafness in the primary tone, the deafness 
in the interfering tone being kept within a definite range of 10 db. 
This gives us a number of points on each graph, each point being repre- 
sented by a number. The number refers to the case, while the dot to 
the right of the number in certain instances indicates that the observa- 
tion has to do with the right ear. Chart 2 is a representative set of data 
taken with a primary tone of 1,700 vibrations per second and with 
deafness of from 0 to 10 db. in the interfering tone. Positions on the 
graph representing perception deafness are indicated by circles; those 
representing conduction deafness by squares. The numbers designate 
the individual cases. 

It will be noted that there is a general decrease in the differential 
threshold for those persons whose threshold for the primary tone is 
high, although the decrease is by no means uniform. The chart does 
indicate a wide variation of masking effects for people of the same or 
nearly the same degree of deafness. It was noted, however, by a study 
of all charts, that the degree of deafness in the interfering tone appeared 
to have but little if any effect on our results for the differential threshold. 
Moreover, the graph (chart 2) indicates that the differential threshold 
for conduction deafness may be smaller than that for perception deaf- 
ness. Hence, to determine any tendency for the differential thresholds of 
perception, conduction and “mixture” deafness to lie at different levels, 
a statistical curve was drawn showing the relation between the average 
differential threshold (D) and the degree of deafness (S,) for each. 
To get a fairly representative number of points, the average value 
of the differential thresholds for tones of the frequencies of 810, 1,700 
and 2,800 were recorded for intervals of 10 db. of deafness in the 
primary tone. The reason for choosing these three frequencies is 
because the differential threshold for each tone by itself for the same 
degree of deafness is nearly the same. Chart 3 gives the results. It 
will be noted that the curves tend to lie at different levels in the order 
“mixture,” “perception” and “conduction,” the latter being at the lowest 
level. 

The heavy continuous line giving the average for all curves shows 
a large decrease of the differential threshold (D) with increasing value 
of the threshold in the primary tone (S,), and represents graphically 
one of the conclusions of this series of experiments referred to earlier. 
That a difference in level of the curves representing perception and 
conduction deafness might be found was suspected from results 
obtained before statistical calculations were made. Thus, a little wax 
in the ear often caused a much reduced differential threshold for a 
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person whose hearing was otherwise normal. The average level for 
“mixture” cases appears higher than we should expect, especially if 
the difference in level between the conduction and the perception curves 
is a true effect. 

In spite of the wide variations of results obtained, as shown in 
chart 2, when typical cases in perception and conduction deafness were 
sorted out for comparisons of the differential thresholds and deafnesses 








2?" 








wn 
— 
ve 
fa 
Vv 
ve 
=) 
o 
_— 
° 
= 
n 
vo 
— 
= 
sa) 
_ 
« 
—_ 
—s 
e 
vu 
— 
vu 
= 
Q 





0 
3) Ts) 20 30 


Deafness in Primary Tone, Decibels 




















Chart 2.—Numbers refer to cases, those in circles to perception deafness and 
those in squares to conduction deafness. A dot to the right of the number signifies 
the right ear. The chart shows how the differential threshold for the primary tone 
decreases with increasing deafness for the primary tone. The primary tone was 
one of 1,700 vibrations per second, and the interfering tone was one of 360 vibra- 
tions per second. The intensity of the interfering tone was 50 decibels. The 
deafness for the interfering tone was from 0 to 10 decibels. 


in the primary tones, certain regularities are noted. Results for typical 
individual cases are plotted in chart 4, giving threshold values for the 
primary frequencies and the corresponding differential thresholds. On 
each curve are found the results obtained from the examination of 
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two ears. The symbol S,’, found at each end of one curve, is intended 
to make it easier to follow the curve, while the curve itself represents 
the deafness in the primary tone for the person whose case number is 
found on the curve. The symbol D’ is associated with the curve repre- 
senting the differential thresholds for the person whose primary deafness 
is represented by the curve identified with the letter S,’. Similar 
remarks may be made concerning the symbols S,” and D”. Straight 
lines are drawn between the points for convenience chiefly. Taking 
the two cases of conduction deafness (I) and the two of perception 
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Chart 3.—The average differential threshold for frequencies of 810, 1,700 and 
2,800, plotted against degrees of deafness. C signifies conduction deafness; P, per- 
ception deafness, and M, deafness of mixed nature. The heavy continuous line is 


the average for all curves. 


deafness (II) by themselves, the similarity in the variations of S, and 
D with frequency will be noticed. It was not possible to group our 
mixture cases (III) consistently. Of course, the number of such cases 
studied was limited. The differential threshold for the “normal” is 
shown in chart 5. This “normal” was found as an average of about 
ten examinations. In fact, the deafness in the primary tone ($,) was 


found by such a procedure. 
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Chart 4.—Typical curves showing the relation between the differential threshold 
(D) and frequency, also between threshold (So) and frequency: I, two cases of 
conduction” deafness (15 and 28); II, two cases of “perception” deafness (34 
and 35), and III, two cases of “mixture” deafness (5 and 9). Compare these 
curves with the curve for normal hearing, chart 5. R and L indicate right and 
left ear. 
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A larger number and variety of typical cases studied is found in 
the accompanying table. In addition to the value of the deafness in 
the primary tone (S,) and that of the differential threshold (D), the 
results of the clinical examination are appended, from which the classifi- 
cation of the cases into perception and conduction deafness was made. 
In the clinical half of the table, figures above a division line refer to 
the right ear, while those below, refer to the left. Where two figures 
appear, either above or below a division line, the one to the left refers 
to the distance from the examiner to the patient necessary to enable 
the latter to hear “low” frequencies, while the figure to the right has 
a similar interpretation for “high” frequencies. To study the single 
tone deafness and differential threshold values for similar cases, com- 
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Chart 5.—Relation between differential threshold and frequency of primary tone 









in normal hearing. 






pare in the table, for instance, cases 23 and 28 under “perception 
deafness,” and cases 34 and 35 under “conduction deafness.” The 
values of threshold intensity (S,) for the interfering tone of 360 
vibrations per second are given for reference only. 

Cases of Abnormally Small Differential Thresholds——The larger 
number of our patients examined had a loss of hearing in the interfering 
tone ranging from 10 to 30 db. When it appeared desirable to examine 
extremely deafened persons, an interfering tone of lessened intensity 
was used. This was necessary because above a certain upper intensity 
limit either the telephone receiver would “blast” or the person examined 
would be unable to endure it. In at least two cases of particular interest, 
in which the deafness was greater than 40 db. in both primary and 
interfering tones, the person could hear the primary tone about as well 
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or better with an interfering tone of 20 db. than without it. Th: 
result in either case depended on the frequency of the primary tone used. 

Another examination of interest because of the small differentia! 
thresholds is represented in chart 6 (case 14), where the interfering 
tone is one of 360 cycles per second and the primary tone, one of 2,80 
cycles per second. The deafened person represented here had a thresh- 
old in each of these tones at 42 db. The interfering tone was raised 
30 db. above his threshold, while the primary tone to be heard in the 
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Chart 6.—Relative values of the different threshold for a normal and for a 
deafened person (unusual case). The intensity of the interfering tone was the 
same in both cases. 


presence of the interfering tone was raised 3 db. (i. e., to 45 db.). A 
normal person subjected to the same level of intensity of the interfering 
tone would be hearing a tone 72 db. above his threshold. With the 
interfering tone at a level of 50 db. above threshold, the normal person 
hears the primary tone of 2,800 vibrations per second at about 45 db. 
above threshold (i. e., D = 45 db.) for our receiver. The value of D 
when the interfering tone is at 72 db. is of the order of 50 db. 

This result (chart 6) shows that the patient in the case at hand heard 
the primary tone in the presence of the interfering tone at an energy 
level lower than that of the “normal.” It therefore shows that a limited 
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number of deafened people may be able to hear a tone in the presence 
of another loud tone, at an intensity as low and possibly lower than 
that at which the normal person would hear it. A normal person 
would have required an increase in the primary tone of from about 
20 to 25 db., to hear it in the presence of an interfering tone of 30 db., 
instead of the 3 db. which the deafened person needed. 

Our experiments indicate that this condition may be expected to 
occur more often with conduction deafness than with nerve deafness, 
since average values of the differential thresholds for cases of conduc- 
tion deafness are less than those for cases of nerve deafness (fig. 3). 

This experiment has an important bearing on the question of para- 
cusis willisi and offers, together with other considerations in this paper, 
an additional explanation of the aforementioned phenomena. 

The theory generally accepted to explain paracusis by Shambaugh,* 
Knudsen and Jones *® and others is based on the fact that the subjects 
generally have a conductive impairment and are deafened in the low 
tones. With an interfering noise, rich in low tones, the magnitude 
of the interfering energy above their threshold is not nearly so great as 
for the “normal.” It is therefore claimed that they do not hear much 
(or any) of the noise and are not disturbed in a conversation as much 
as the normal person. 

The supplementary explanation to paracusis offered here rests on 
the following point: Our experiments, based on an equal multiple 
intensity increase of energy above each person’s threshold, show that 
for this case also the interfering tone does not interfere as much with 
a deafened person’s hearing as with that of a normal person. It is 
possible then for a deafened person to have an advantage in conversation 
because of (1) the difference in thresholds that makes the noise sound 
louder to the normal person and therefore masks the conservation more 
for the normal person, and (2) the lessened interfering effect of a 
tone, due to increasing deafness. 

It should be emphasized that we are dealing with tones in chart 6 
and that conditions in speech are much more complicated. It is probable 
that many who show results as noted in the present instance for one 
frequency would not give similar results for the whole range. 


AN EXPLANATION 


There are, in the hearing function of the ear, certain paradoxic 
phenomena which are difficult to explain: 1. A deafened ear hears a 
tuning fork by bone conduction under certain conditions better than a 


4, Shambaugh, G. E.: Arch. Otolaryng. 6:228 (Sept.) 1928. 


5. Knudsen, V. O., and Jones, L. H.: The Effect of Audible and Subaudible 
Vibrations on the Acuity of Hearing, Arch. Otolaryng. 10:472 (Nov.) 1925. 





436 ARCHIVES OF OTOLARYNGOLOGY 


normal ear, as in the Weber test and the prolonged Schwabach test. 
2. A deafened ear hears subjective noises better than a normal ear, as 
in tinnitus. 3. A deafened ear hears better under certain conditions 
in the presence of interfering noises than a normal ear, as in paracusis. 

In the present series of experiments, we have to explain the smaller 
differential thresholds for deafened ears as compared with those for 
normal ears. 

In the normal ear there must be an apparatus that masks (inhibits ) 
the perception of the weaker sound in the presence of a stronger inter- 
fering one. This apparatus is nonexistent or is not functioning to as 
great a degree in the deafened ear. What is this apparatus? 

There exists in the ear a sensitive mechanism for damping, masking 
or impeding the transmission of strong, unpleasant sounds. The object 
of this mechanism may be the protection of the sensitive perceptive 
apparatus, Corti’s organ. 

This damping mechanism acts by reflex action. The afferent 
branch of this reflex arch is the cochlear nerve, which is stimulated by 
a loud sound entering the ear; the efferent branch is the stapedius nerve, 
a branch of the facial nerve. This brings about a contraction of the 
stapedius muscle. The tensor tympani muscle usually cooperates with the 
stapedius muscle, as these, contrary to the opinions of the older 
authors, are not antagonists, but synergists. The contraction of both 
of these muscles brings about an increased labyrinthine pressure, imped- 
ing the vibration of the basilar membrane and thus minimizing or 
hindering entirely the transmission of the primary tone. In the deafened 
sar, however, the afferent branch of the reflex arch, the centripetal 
stimulus, the sound stimulating the chochlear nerve will not be as strong 
as in the normal hearing ear; therefore, the centrifugal, the efferent 
branch of the reflex arch, the contraction of the intra-auricular muscles 
will also be weaker than in the normal ear, resulting in a diminution 
of damping and of diminishing of the labyrinthine pressure and better 
transmission of the primary tone. The energy of the sound producing 
damping must be considerably greater than that producing the percep- 
tion of the primary tone. 

What proof exists for these assertions? 


1. There exists in the eye an analogous apparatus for the protection of the 
retina (the sensitive perceptive apparatus of the eye). This is the constrictor 
pupillae of the iris. The afferent stimulus there is not sound but light affecting 
the optic nerve. The efferent branch of the reflex arch is the oculomotor nerve 
acting on the sphincter pupillae, contracting the pupil and preventing the trans- 
mission of too strong light. 

Nyctalopia (a condition in which a person with some disease of the eye, as 
central opacity on the cornea or nicotine poisoning, can see better at night than in 
the daytime, and can read better by placing dark gray eyeglasses in front of his 
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eyes) is analogous to a deafened ear that under certain conditions can hear better 
than a normal ear. 

In the eye, the diminished afferent stimulus reaching the optic nerve facilitates 
vision by better transmission of light while in the deafened ear the diminished 
afferent stimulus reaching the ochlear nerve facilitates hearing by better transmis- 
sion of sound. 

The consensual reaction in the eye, in which covering of the pupil in one eye 
produces mydriasis (a widening of the pupil) of the other eye, is analogous to a 
slightly improved hearing by one ear of a C, (2098) tuning fork when the other 
ear is obstructed by a finger. 

2. The cochlear palpebral test, in which the orbicularis muscle contracts follow- 
ing a loud sound, shows also the existence of the reflex arch between the cochlear 
and the facial nerves. 


3. Lucae found hyperacusis in cases of facial paralysis, probably on account of 
the elimination of the damping action of the stapedius muscle in these cases. 


4. Tinnitus is louder at night, in silence, as the afferent stimulus of sound is 
diminished or eliminated so that the efferent effect (the damping effect) will also 
be diminished; and, therefore, noises produced by the circulation of the blood or 
metabolic changes causing tinnitus will also be better heard. 

5. In ankylosis of the stapes (otosclerosis), in which, on account of the 
ankylosis of the stapes, the damping action of the stapedius muscle is eliminated, 
the increased hearing by bone conduction, tinnitus and paracusis is much in 
evidence, 

6. Dahmann ® examined in freshly prepared specimens of ears the action of the 
intra-auricular muscles and came to the conclusion that these muscles are not 
antagonists, as Helmholtz and Politzer thought, but synergists serving the regula- 
tions of the intralabyrinthine pressure. 

7. Cato,? experimenting on cats, rabbits, etc., by laying bare the intra-auricular 
muscles, found that these muscles contracted regularly on the introduction of a 
sound into the ear. 

8. Luescher,* with a specially constructed microscope, observed the stapedius 
muscle in a boy who suffered from a tear of his drum membrane after a box on 
the ear. He observed that the stapedius muscle contracted when a sound was 
introduced into the ear and relaxed when the sound ceased. 

9. Zimmermann ® considered the middle ear not a sound-conducting but a sound- 
damping apparatus which, by the action of the intra-auricular muscles, regulates 
the accommodation and the intralabyrinthine pressure. 

10. Hallpike 1° stated: “Cases in which the result of the ordinary Schwabach 
test is about the normal result showed a marked loss in the silence room.” 


COM MENT 


The audiometer (electric acoumeter) based on the principle of the 
vaccum tube, which was first devised and described by one of us 


6. Dahmann, H.: Ztschr. f. Hals-, Nasen- u. Ohrenh. 24:462 (Oct.) 1929. 
7. Cato: Arch. f. Physiol. 150:569, 1913. 

8. Luescher: Ztschr. f. Hals-, Nasen- u. Ohrenh. 23:105, 1929, 

9. Zimmerman, G.: Arch. f. Physiol. 144:30, 1912. 

10. Hallpike, C. S.: J. Laryng. & Otol. 45:24 (Jan.) 1930. 
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(J. G.**) and which was later further developed by the Western Electric 
Company, Pohlman,’* Kranz ** and others, contributed a great deal to the 
intense study of the threshold intensity values of various frequencies in 
their relation to deafness as a whole. 

The use of two tones in the examination of the hearing functions 
of deafened people seems to be new. That it is important appears from 
the fact that the ear possesses the faculty of integrating two or mor 
pure tones into a complex sound or of analyzing to varying degrees a 
complex tone. The latter faculty is probably of great importance to 
the ear for the proper perception of speech. Moreover, the ear possesses 
a faculty by which the perception of irrevelant or unpleasant tones is 
inhibited. The latter faculty, according to Gray,’* may be either active 
or passive, depending on the apperception or the mental concentration 

We have found that examination of deafened ears by the use of 
two tones offers new possibilities to research workers, because of the 
smaller values of the differential threshold found in deafened people. 
Any clinical value must rest on further experiments and the elimination 
of many difficulties in the interpretation of the results. 

The proper understanding of the physiology of the ear is unques 
tionably essential to the understanding of the pathology and treatment 
of the ear. As the sensation of hearing (the specific function of the 
ear) is subjective, its study by animal experimentation is of questionable 
value. 

Histologic examination does not give sufficient information, since 


the patient whose ear is well examined functionally is rarely available 
for a histologic (postmortem) examination, and, on the other hand, the 
patient whose ear is available for histologic examination has rarely had 


a proper functional examination during life. 

In the study of the function of the ear, we shall have to consider 
the relation existing between sound and hearing from the physical 
(psychophysical), as well as from the anatomic point of view. Only 
then shall we understand why a deafened ear under certain conditions 
hears better in the Weber and prolonged Schwabach test, tinnitus and 
paracusis than a normal ear. Our explanation is that all this may be 
caused by the diminished reflex action of the nerves innervating the 
intra-auricular muscles causing diminished intralabyrinthine pressure. 
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AGRANULOCYTIC ANGINA 
REPORT OF A CASE WITH APPARENT RECOVERY * 


JAMES A. BABBITT, M.D. 
AND 
THOMAS FITZ-HUGH, Jr, M.D. 
PHILADELPHIA 


The subject of agranulocytic angina was carefully presented before 
the Section on Otolaryngology by Hunter’ in 1925 and by Houser 
and Rose? in 1928. The propriety of considering agranulocytic angina 
as a separate syndrome distinct from other types of agranulocytosis (or 
sepsis with granulocytopenia) is admittedly open to question, as pointed 
out by Krumbhaar in a discussion of Hunter’s paper. We believe, how- 
ever, that the condition first clearly recognized by Schultz,® of Berlin, 
in 1922 is sufficiently distinct to warrant, at least for the present, a 
specific designation. Our remarks, therefore, will be concerned chiefly 
with this symptom-complex known as agranulocytic angina and not 
with the more variegated pictures of agranulocytosis in general. 

The literature of the past few years presents a rapidly increasing 
number of case reports, now more than a hundred. Some of these 
were instances of agranulocytosis without angina, some were cases of 
aplastic anemia, which probably do not belong in the group at all, and 
others were of a borderline or mixed type, which serve to emphasize 
the difficulties inherent in this subject. For the most part, however, 
there was a fairly uniform picture of necrotizing pharyngitis, glossitis, 
stomatitis and sometimes vaginitis and proctitis, with fever and marked 
granulocytopenia, terminating fatally in about 90 per cent of the 


recorded cases. As regards sex distribution, more than 80 per cent 
of the patients were women. Age variation was from 4™% to 65 years. 
There was no indication of racial, geographic, epidemic or contagious 
incidence of any significance. 


In view of the recent extensive literature, we will but summarize 
current theories of etiology and pathology and will present items of 
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their relation to deafness as a whole. 

The use of two tones in the examination of the hearing functions 
of deafened people seems to be new. That it is important appears from 
the fact that the ear possesses the faculty of integrating two or mor 
pure tones into a complex sound or of analyzing to varying degrees a 
complex tone. The latter faculty is probably of great importance to 
the ear for the proper perception of speech. Moreover, the ear possesses 
a faculty by which the perception of irrevelant or unpleasant tones is 
inhibited. The latter faculty, according to Gray,’* may be either active 
or passive, depending on the apperception or the mental concentration. 

We have found that examination of deafened ears by the use of 
two tones offers new possibilities to research workers, because of the 
smaller values of the differential threshold found in deafened people. 
Any clinical value must rest on further experiments and the elimination 
of many difficulties in the interpretation of the results. 

The proper understanding of the physiology of the ear is unques 
tionably essential to the understanding of the pathology and treatment 
of the ear. As the sensation of hearing (the specific function of the 
‘ar) is subjective, its study by animal experimentation is of questionable 
value. 

Histologic examination does not give sufficient information, since 
the patient whose ear is well examined functionally is rarely available 
for a histologic (postmortem) examination, and, on the other hand, the 
patient whose ear is available for histologic examination has rarely had 
a proper functional examination during life. 

In the study of the function of the ear, we shall have to consider 
the relation existing between sound and hearing from the physical 
(psychophysical), as well as from the anatomic point of view. Only 
then shall we understand why a deafened ear under certain conditions 
hears better in the Weber and prolonged Schwabach test, tinnitus and 
paracusis than a normal ear. Our explanation is that all this may be 
caused by the diminished reflex action of the nerves innervating the 
intra-auricular muscles causing diminished intralabyrinthine pressure. 
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The subject of agranulocytic angina was carefully presented before 
the Section on Otolaryngology by Hunter’ in 1925 and by Houser 
and Rose? in 1928. The propriety of considering agranulocytic angina 
as a separate syndrome distinct from other types of agranulocytosis (or 
sepsis with granulocytopenia) is admittedly open to question, as pointed 
out by Krumbhaar in a discussion of Hunter’s paper. We believe, how- 
ever, that the condition first clearly recognized by Schultz,* of Berlin, 
in 1922 is sufficiently distinct to warrant, at least for the present, a 
specific designation. Our remarks, therefore, will be concerned chiefly 
with this symptom-complex known as agranulocytic angina and not 
with the more variegated pictures of agranulocytosis in general. 

The literature of the past few years presents a rapidly increasing 
number of case reports, now more than a hundred. Some of these 
were instances of agranulocytosis without angina, some were cases of 
aplastic anemia, which probably do not belong in the group at all, and 
others were of a borderline or mixed type, which serve to emphasize 
the difficulties inherent in this subject. For the most part, however, 
there was a fairly uniform picture of necrotizing pharyngitis, glossitis, 
stomatitis and sometimes vaginitis and proctitis, with fever and marked 
granulocytopenia, terminating fatally in about 90 per cent of the 
recorded cases. As regards sex distribution, more than 80 per cent 
of the patients were women. Age variation was from 4% to 65 years. 
There was no indication of racial, geographic, epidemic or contagious 
incidence of any significance. 

In view of the recent extensive literature, we will but summarize 
current theories of etiology and pathology and will present items of 
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interest concerning the clinical study and treatment of a patient who 
apparently recovered from a desperately severe attack of agranulocytic 
angina. We report this case as one of apparent recovery, because the 
patient remained well and was actively engaged in her profession when 
last seen—ten months after her illness—although the possibility of 
relapse or recurrence of the malady is still to be considered. 


ETIOLOGY AND PATHOLOGY 


The majority of observers seem to consider agranulocytosis the result 
of some obscure septic or toxic agent which depresses the hematopoietic 
function of the bone marrow, destroying the myeloblasts and myelo- 
cytes in the marrow as well as the adult granular leukocytes in the 
blood stream. It is not clear whether this is due to a congenital 
deficiency in the bone marrow, an endocrine pathogenesis, an injury 
to the spinal cord function or a complex paralysis of function, as 
expressed by Zikowsky:* “Sepsis in a weakened organism resulting 
in an injury to leukopoietic system, paralysis of the organ complex, 
liver, spleen and endocrine, secretions which stimulate the bone marrow 
and regulate the entrance of granular cells into the blood stream.” 
Autopsies have shown no marked changes in the essential organs: the 
heart, lungs, liver, spleen and kidneys. Ulcerative lesions have been 
found invariably in the oropharynx, frequently in other parts of the 
digestive tract, and sometimes in the genital mucosa. The essential 
changes, however, are reported in the bone marrow, with marked 
diminution of granular white blood cell elements. Research studies 
have yielded but little of value. Weihmuller® found that neither the 
intraperitoneal injection of agranulocytic blood into guinea-pigs nor the 
placing of ulcerative necrotic exudate in rabbits’ throats produced 
the lesion. 

From an etiologic standpoint, the marked ulcerative and necrotic 
disturbance in the oropharyngeal field suggests a local portal of entry, 
but the manifold organisms obtained by smear and the minor role of 
adenopathy contradict this, as does also the fact that granulocytopenia 
may precede the ulcerations in some instances. Opinion varies as to the 
importance of Vincent’s organisms in this disease ; they are often found, 
but not invariably enough to prove their causal connection. There is, 
therefore, no conclusive proof as to the portal of entry through the 
mucous membranes or Waldeyer’s ring. 


Efforts to establish the etiology in blood stream infection have not 
been satisfactory. A certain number of positive blood cultures have 


4. Zikowsky, J.: Zur Frage der Agranulozytose, Wien. klin. Wehnschr 
40:1376 (Nov. 3) 1927; 1420 (Nov. 10) 1927. 
5. Weihmuller, J.: Rev. méd. d. Rosario 17:276 (June) 1927. 
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heen obtained—Streptococcus, Staphylococcus, Pneumococcus, Bacillus 
pyocyaneus and Bacillus coli—but often these have been negative, and 
the multiplicity of observations suggests the possibility of terminal 
invasions. The characteristic blood picture, which shows the white 
blood cells diminished, granular elements few or lacking, and red blood 
cells, hemoglobin and platelets practically normal, would seem to locate 
the trouble in the bone marrow. From the clinical standpoint this 
emphasizes the importance of immediate study of the blood in any 
suggestive lesion in the pharynx, tonsils, alveolar margins and tongue. 


| 
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Chart 1—Temperature chart of patient with agranulocytosis. 


Of great interest is the fact that so many of the attacks of agranu- 
locytosis have been preceded by certain elements of shock, as reported 
by various observers. These include fractures of the bone with accom- 
panying cellulitis, extraction of teeth, administration of neoarsphenamine 
and typhoid vaccine, arthritis and removal of the thyroid. In some of 
the case histories the occurrence of previous attacks of quinsy is noted. 

The syndrome of agranulocytic angina is threefold: (a) an acute 
systemic infection with prostrating fever; (b) a blood picture with the 
white cell count markedly lowered and the polymorphonuclears greatly 
diminished or absent, with the other blood elements, including the 
platelets, relatively normal; (c) ulcerative and necrotic lesions of the 
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oropharynx, often including the lips, gums, tongue, pillars, tonsils and 
pharynx and sometimes the intestinal tract and genital areas. 
Corresponding in a measure to the foregoing division in syndrome 
elements, all therapeutic measures of value are grouped into three types 
of procedures: (a) multiple transfusion of blood with skilful selection 
and preparation of donors, and sometimes combined with venesection 
and other measures designed to stimulate leukocytosis; (b) irradiation 
of the long bones, with “stimulative”’ dosage; (c) intensive treatment 
of the ulcerations in the oropharynx, with combined antiseptic and 
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Chart 2.—Temperature chart, continued from Chart 1. 


cauterizing measures. In the latter procedures the combined routin« 
administration of 25 per cent trichloracetic acid and 10 per cent neo 
arsphenamine in glycerin has proved itself, in the opinion of one of us 
(J. A. B.), most efficacious. This was adopted in the treatment of ou 
patient because of its established value in ordinary Vincent’s ulceration 


REPORT OF CASE 


The most important fact in the following case is that the patient, a woman, 
aged 26, who seemed to be in a moribund state when first seen, with the leukocyte 
count down to 600, polymorphonuclears totally absent, an extreme ulceration and 
necrosis of the mouth resulting in the loosening of some teeth and exfoliation of 
bone, apparently recovered. At least she had a normal leukocyte count, and whet 
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last seen (ten months after recovery) was doing active nursing with an efficient 
alveolar apparatus. She was admitted to the University Hospital, to the care of 
Drs. Fitz-Hugh and Pepper on June 21, 1929, with a preliminary diagnosis of 
agranulocytosis which had already been suggested by Dr. Zacks. Her temperature 
on admission was 104 F. and her pulse rate 130. The temperature ranged from 
102 to 105 F. for seven days and did not become normal until six weeks later. 
She was semicomatose and delirious at times. Details of temperature and total 
leukocyte and neutrophil count are shown on the accompanying charts. Both the 
Wassermann reaction and the blood cultures were negative. 

This patient’s history shows incidents of shock, as suggested. Several years 
before admission she had “Vincent’s angina,” from which she recovered. She 
was rather exsanguinated a year prior to her illness by a ruptured ovarian cyst, 
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Chart 3 (case 1).—Total leukocyte and neutrophil count. X indicates the 
time at which tranfusions were given. The line with the solid dot represents the 
number of white blood cells per cubic millimeter. At A there were 8,400 white 
cells, made up as follows: polymorphonuclears, 66 per cent; mononuclears, 5 per 
cent; lymphocytes, 29 per cent. The line with the open dot represents the num- 
ber of granulocytes per cubic millimeter (polymorphonuclears, monocytes, eosino- 
phils, basophils and myelocytes), as determined by oxidase and Wright’s stains 
combined. At B, there were 5,964 granulocytes (71 per cent of number at A). 
This level was reached after fourteen days and was maintained. No significant 
changes occurred in the red cells, hemoglobin, platelets, etc. At C, 60 per cent 
of the granulocytes were chiefly monocytes. 


requiring transfusion and an emergency operation; of particular interest is the 
fact than during this emergency her leukocytes responded with the usual poly- 
morphonuclear leukocytosis. The present attack immediately followed the extrac- 
tion of a left upper molar tooth with very little bleeding, under gas anesthesia. 
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The following day the patient became increasingly weak, and in two days ulcers 
made their appearance in the mouth. At the beginning there was mediastinal 
soreness and a mild papular eruption on the face and in the course of the dis 
ease a certain amount of adenopathy in the maxillary regions. A slight hemor 
rhagic indication appeared on the second day in the form of several apparently 
bruised areas of purpuric type, but none afterward. There was no jaundice. 
Thrombotic veins occurred in the right arm from frequent intravenous therapy, 
and after two weeks there was pneumonic symptomatology for a few days. The 
patient reported that she was subject to hives after eating tomatoes and straw- 
berries; her skin was always very sensitive and overreacted to morphine. She 
presented no history of asthma, however, in herself or other members of the 
family. 

Various roentgen studies were made during this illness. An examination of 
the accessory sinuses on June 22 yielded the following report: “Frontals nega- 
tive, ethmoids negative, maxillary probable clouding on both sides, appearance 
very suggestive of an acute process superimposed upon thickened mucous mem- 
brane. Probably a slight amount of retained secretions. Sphenoid negative.” The 
films of the mouth later showed bone necrosis; the chest and long bones were 
normal. It seemed best to disregard sinus indications during the height of the 
disease, except for palliative measures. An operation on the sinuses was obvi- 
ously out of the question. After recovery, the patient carried a small sinus 
opening into the right antrum through the socket of a former bicuspid tooth. 
This, however, occurred from a necrosis beneath a fixed dental bridge and never 
caused any particular sinus trouble. 


The patient was literally bombarded with the three conventional lines of 
treatment: irradiation of the long bones, frequently repeated transfusion and 
ceaseless vigilance in topical oropharyngeal attention. A definite connection was 
assumed with the Vincent’s organism which was found occasionally in smears. 
The alveolar margins above and below were filled with massive necrotic sloughs 
which at first increased under treatment, but later showed encouraging response. 
In addition, the patient was given liver extract, cod liver oil, calcium and large 
amounts of orange juice. 


COMMENT 


Which of these measures was most effective it is impossible to 
say. In such a serious condition one could not experiment on individual 
lines. It was impossible to tell whether conditions calling for local 
treatment, irradiation or transfusion were the most important. Any 
one of the three might perhaps have been omitted, and still the patient 
would have recovered. Our conclusion is the suggestion that this most 
rational of combined measures be conducted to the limit of safety in 
any case until new discoveries as to the true nature of this disease may 
give us a more specific form of therapy. From the laryngologic stand- 
point, a careful review of the clinical picture, with all evidence weighed, 


placed the major value on systemic therapeusis. From the hematologic 
standpoint, early and frequently repeated transfusion of blood (with 
perhaps occasional venesection) would seem to be the most hopeful 
line of attack. 
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ABSTRACT OF DISCUSSION 


Dr. Peprer: I am sorry Dr. Fitz-Hugh is not here to present the hematologic 
phases of this case. The chart shows clearly what was found on examination of 
the blood. The tooth was extracted on June 19. On June 20, the patient was 
ill, and on June 21 when she was admitted to the Hospital the blood count was 
characteristic of the syndrome described by Schultz. All granulocytes, or, in 
other words, white blood cells belonging to the bone marrow series, had disap- 
peared from the circulating blood, and the total white cell count was extremely 
low. This same blood picture often occurs in the presence of an overwhelming 
infection with invasion of the blood stream. A similar blood picture may form part 
of the picture of severe aplastic anemia, perhaps resulting from benzene poisoning. 
If there is anything of value in Schultz’ attempt to describe a new syndrome, it 
is the fact that there are instances of such extreme leukopenia occurring acutely 
but not as a result of overwhelming infection. The present literature is very 
confused on this topic, because cases of all types are being reported under the 
name agranulocytic angina. Many of them do not belong in this category, but 
the case which Dr. Babbitt and Dr. Fitz-Hugh are reporting undoubtedly does. 

These cases are certainly not the result of overwhelming infection, for not 
only do the patients get well in many instances, but they show no blood streatn 
infection nor other evidences of intense bacterial infection. Furthermore, in 
several cases I have had the opportunity of observing the presence of leukopenia 
before the development of the angina. This sheds some doubt on any theory 
which would claim that the \eukopenia was the result of overwhelming intoxica- 
tion arising from the local lesions. Is it not possible that the leukopenia precedes 
and that what would otherwise have been a relatively trifling local lesion becomes 
severe as the result of the invasion of the defenseless body by whatever flora is 
present? This would explain the fact that in some instances the local lesions are 
in the mouth, in others in the throat, rectum or vagina. It would also explain 
the nonspecific flora which has been found in the local lesions. 

If one assumes that the leukopenia precedes the local lesions, one must try 
to explain the occurrence of the leukopenia. The only suggestion that I have on 
this point arises from the fact that in four consecutive cases of this disease that 
[ have seen the patients were allergic. Is it possible that an allergic person 
experiences sharper drops in the leukocyte count than occur physiologically in 
the normal subject, and that possibly negligible causes bring about allergic leuko- 
penia? If, at the height of such a reaction a tooth is drawn or some other 
opportunity for bacterial invasion occurs, the picture of Schultz’ syndrome may 
appear. Finally, it is possible that in a person who is allergic to certain bacteria, 
a slight sore thoat.is the starting point for an allergic leukopenia which then 
permits other bacterial invasion with the development of characteristic non- 
reacting local lesions. In treatment, I believe that transtusion is of the greatest 
value. X-rays have given us no tangible results. I hope that some cases of this 
type will be observed in the future for evidences of allergy, and that they will 
be studied with the hope of preventing recurrences should the patient survive the 
first attack. 





PRIMARY CARCINOMA OF THE TRACHEA * 


FREDERICK A, FIGI, M.D. 


ROCHESTER, MINN. 


Although malignant tumors of the larynx are frequently encountered, 
primary carcinoma of the trachea is rare. Moreover, in the majority 
of cases, such lesions are not recognized until they are so far advanced 
that treatment is of little, if of any, avail. Lesions that occur in the 
upper portion of the trachea are accessible surgically, and offer a good 
chance of cure, providing an early diagnosis is established. Even earl) 
growths in this situation often produce a syndrome that is sufficiently 
characteristic to direct the attention of the alert laryngologist or 
bronchoscopist to this region, and with careful investigation the lesion 
should be recognized. 

Few cases of primary carcinoma of the trachea, in which the patients 
have remained well for more than a year, are recorded in the literature. 
Such a case, together with four others presenting primary carcinoma of 
this structure, seen in the Mayo Clinic, are reported herewith. The 
literature concerning primary carcinoma of the trachea is completely 
covered in the writings of Broman,! Thiesen,? Fraenkel,* Maier ‘* and 


Holmgren.® The reader is referred to these articles for a more detailed 


consideration of the subject. 
INCIDENCE 

The statistics cited by different authors, comparing the frequency of 
malignant tumors of the larynx with primary carcinoma of the trachea, 
vary considerably. In a series of 5,063 necropsies, Fraenkel found 
7 cases of primary carcinoma of the trachea and 27 primary malignant 
lesions of the larynx. This is an unusually high proportion of tracheal 
lesions. Since 1918, approximately 470 cases of carcinoma of the 
larynx have been seen in the Mayo Clinic. In this period, 5 patients 
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with primary carcinoma of the trachea have been examined. Such 


tumors are observed more frequently in males than in females, although 
3 of the 5 patients seen in the clinic were women. The patients ranged 
in age from 29 to 77 years. Involvement of the trachea secondarily in 
a malignant process starting elsewhere in the body occurs more com- 
monly than primary carcinoma of this structure. 


SYMPTOMS AND COURSE OF THE DISEASE 


The symptoms of malignant tumors of the trachea may develop 
insidiously, or they may appear abruptly, accompanying or following an 
acute infection of the upper part of the respiratory tract. A tickling 
sensation in the trachea is at times the first symptom noticed. This at 
first may occur only when the patient lies down. Frequently it will 
induce paroxysms of coughing. These may be the initial symptoms 
which attract the patient’s attention. They are usually severe, and 
often early in the course of the disease crusts or small clots of blood 
may be brought up. Later, increasing amounts of blood, either fresh 
or as old clots, are produced by the coughing. Active hemorrhage may 
occur, although this is more often a late, or even a terminal, symptom. 
Dyspnea may be the primary symptom noted by the patient. This is 
at first present only on exertion, but later becomes constant and may 
be extreme. It is, as a rule, both inspiratory and expiratory, although 
often it is more pronounced during inspiration. It is often influenced 
to a marked degree by the patient’s position. Lying on one side or the 
other may produce marked relief, or the recumbent posture may greatly 
increase the respiratory difficulty. Slight pressure over the trachea at 
times has the same effect, or may even produce complete respiratory 
obstruction. The attacks of dyspnea are frequently periodic; the diffi- 
culty may almost completely disappear in the interval between the 
seizures. During the attacks, cyanosis may be present, and chills, pro- 
fuse perspiration or vomiting may follow. MHoarseness, in a few 
instances, has been one of the first symptoms noticed by the patient, 
but in the majority of cases it develops late in the course of the dis- 
ease, if at all. It is a result of involvement of the recurrent laryngeal 
nerve, either by direct extension or from metastasis. Loss of weight 
may be an early symptom in those cases in which the lesion is situated 
on the posterior wall, so that prompt invasion of the esophagus, with 
resulting dysphagia, occurs. Generally, however, it does not take place 
until late in the course of the disease, in spite of the fact that many of 
these growths are situated on the posterior wall of the trachea, where 
only fibro-elastic membrane and muscle tissue intervene between the 
tracheal lumen and this structure. The other symptoms mentioned are 
more often the presenting complaints. 
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Clinical Course.—The clinical course of the disease varies with the 
type of tumor present, its activity and its situation. The onset of the 
disease is usually insidious and without pain. Dyspnea, which is often 
the first symptom, becomes progressively worse, and eventually results 
in suffocation, unless surgical intervention is successful in relieving it. 
From the onset of the dyspnea, in the case of actively growing malignant 
tumors, there is, as a rule, rapid progressive failure. The duration of 
the process varies from a few weeks to a few months. Death is usually 
due to a slow suffocation, pneumonia or metastasis to adjacent organs. 
With slowly growing tumors, the disease may not progress rapidly ; 
symptoms in some of the reported cases have been present for several 
years. Although respiratory obstruction is usually the most distressing 
symptom, and the one which commonly causes termination of the disease, 
dysphagia may develop early and greatly hasten the fatal issue. Hemor- 
rhage due to ulceration of the malignant mass is the immediate cause of 
death in some of these cases. 

Metastasis, as a rule, develops late or not at all. In only one of the 
five cases of primary carcinoma of the trachea seen in the clinic was 
there definite clinical evidence of metastasis. Such extension, however, 
was recorded in more than half of the fifty-seven cases reviewed by 
Broman. 


PHYSICAL ABNORMALITIES AND HISTOPATHOLOGIC CHANGES 

Physical abnormalities in cases of primary malignant tumors of the 
trachea often are lacking to a surprising extent; frequently they are 
out of all proportion to the severity of the symptoms. The patient pre- 
sents himself with a definitely obstructive type of dyspnea, but unless 
the growth is situated high in the trachea, examination with the laryngeal 
mirror may give negative results. The general condition is good, as a 
rule, until late in the course of the disease, because of the rapid develop- 
ment of the local lesion. Paralysis of the vocal cords and the presence 
of metastatic lymph nodes in the neck indicate an advanced stage of 
the disease. The lesion in the trachea often will appear as a sessile, 
fungating mass, springing from the lateral or posterior wall, most com- 
monly in the upper or lower third. It may present a fleshy, papillary, 
ulcerated or smooth surface, and may more or less completely fill the 
lumen of the trachea. At times it is situated on the anterior wall, and 
in rare instances is annular. 

It is often surprising to see the degree of tracheal obstruction 
under which the patient is laboring. The depth to which the mass 
extends in the trachea often cannot be determined, as the tumor fre- 
quently occupies so much of the lumen that the bronchoscope cannot 


be passed beyond it. Even on exposing such a tumor by means of 
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tracheotomy, so that its upper surface can be directly inspected, its 
extent inferiorly often remains indeterminate, and one is at times con- 
fronted with the possibility of the tracheal cannula being too short 
to reach beyond the growth, and, therefore, of its failure to relieve the 
respiratory difficulty. In a case of this type seen recently, a semirigid 
rubber tube was secured prior to attempting to insert the tracheal 
cannula, in order to guard against this possibility. 

On account of the difference in terminology, and the lack of micro- 
scopic data, many cases of primary tracheal carcinoma reported in the 
literature are difficult to classify histologically. From the fact that the 
structure is lined with stratified columnar epithelium, in connection 
with which there are numerous acinous mucous glands, one would 
anticipate finding glandular carcinoma, the most common type of malig- 
nant tumor arising in this region. A review of the literature bears 
this out. Epitheliomas are said to be comparatively rare. Of the five 
cases from which specimens were examined in the clinic, however, 
three were of squamous cell epithelioma, one was of adenocarcinoma, 
and one was of carcinoma (unclassified). All but one of the tumors 
in this group were highly malignant. Comparison of the clinical course 
in these five cases with that of the cases recorded in the literature 
seems to justify the conclusion that most primary tracheal carcinomas 
are highly malignant. 


DIAGNOSIS AND PROGNOSIS 


Due to the mildness of their symptoms, patients with primary 
carcinoma of the trachea do not, as a rule, seek medical attention until 
the condition is well advanced. Even then, its nature often remains 
unrecognized until late. The rarity of the condition and the slight stress 
laid on early symptoms produced by such neoplasms appear to be impor- 
tant factors in this regard. The symptoms complained of by the 
patient with a primary malignant tumor of the trachea should lead to 
investigation, which, if conscientiously carried out, will rarely fail to 
reveal the nature of the trouble. The slight irritation or tickling sensa- 
tion in the trachea, frequently noticed early, nnght easily be overlooked 
by the patient, and no significance be attached to it by the examining 
physician. The paroxysms of coughing, with the production of crusts 
or clots of blood, active hemorrhage, persistent hoarseness, increasing 
dyspnea or stridor, however, demand explanation. If roentgenographic 
and general examination of the thorax is negative, and indirect exami- 
nation with the laryngeal mirror does not reveal the cause of the trouble, 


bronchoscopic study is imperative. Endoscopic investigation is, in fact, 


necessary in the majority of cases. In two of the cases observed in the 
clinic, the tumor of the trachea was discovered on indirect examination, 
and a positive clinical diagnosis of carcinoma was made in one of these. 
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In two cases the tumor was found only on bronchoscopic examination, 
and in one case the nature of the trouble was not revealed until necropsy, 
In some cases the tumor in the trachea can be seen readily on indirect 
examination with the laryngeal mirror. At times, in the same case, 
examination with the laryngeal mirror on one occasion may fail to 
reveal any pathologic changes, and on reexamination, after a short 
interval, the tumor is easily seen. The appearance of such growths is, 
as a rule, sufficiently characteristic to permit of their recognition, 
clinically, as malignant neoplasms in a large percentage of cases. Ii a 
lesion situated in the upper portion of the trachea is producing a marked 
degree of obstruction, biopsy is better deferred until the trachea is 
opened, because of the possibility of the resulting local reaction bringing 
on complete obstruction and necessitating emergency tracheotomy. 

Many cases of primary malignant tumors of the trachea are allowed 
to progress to an advanced stage under the mistaken diagnosis of asthma. 
The differential diagnostic features of these two conditions are definite, 
however, and should readily permit of their recognition. Tumors in this 
region, in other instances, have been allowed to progress under the 
erroneous impression that the dyspnea was due to enlargement of the 
thyroid gland. One of the patients seen at the clinic had been advised 
elsewhere to undergo thyroidectomy on this account. Inflammatory pul- 
monary disease can, as a rule, be excluded by the roentgenogram, 
although slowly growing tracheal tumors at times may produce sec- 
ondarily, diffuse bronchiectasis, empyema, atelectasis, bronchitis or pneu- 
monia, and may render diagnosis more difficult. 

In general, the prognosis in primary carcinoma of the trachea is 
unfavorable. Patients afflicted with the disease as a rule live only a few 
months if they are not operated on, although they may live several years. 
Tumors situated in the upper half of the trachea are accessible sur- 
gically, and offer the best prognosis. With treatment by radium or 
diathermy applied through a bronchoscope, the prognosis is much less 
satisfactory. Likewise, the prognosis is not nearly so good when the 
tumor is sufficiently extensive to necessitate resection of a portion of 
the trachea. Perforation is likely to take place more promptly when 
the lesion is situated on the posterior wall, since the absence of car- 
tilaginous rings posteriorly removes this effective barrier. As in the 
case of malignant tumor of the larynx, carcinoma of the trachea metas- 
tasizes comparatively late. The studies of Strauss ° are of interest and 
practical importance in this connection. Lymph drainage is posteriorly 
to the muscular wall, and through this, by way of the vessels accom- 


panying the recurrent laryngeal nerve, into the jugular chain of nodes. 


6. Strauss, J. F.: The Intimate Lymphatics of the Trachea, Ann. Otol. Rhin 
& Laryng. 31:715 (Sept.) 1922. 
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Barring an inflammatory process, extension from the tracheal lining by 
way of the lymphatics is less active in the middle third of the trachea 
than in either the subcricoid area or the region of the bifurcation. The 
prognosis in carcinoma of the lower portion of the trachea is practically 
hopeless. 
TREATMENT AND RESULTS 

The treatment of carcinoma of the trachea depends on the situation 
of the growth and its activity. Lesions situated in the upper half are 
best treated surgically. Exposure of the growth by tracheofissure and 
destruction of it with electrocoagulation (surgical diathermy) offers the 
best chance of cure without permanent disability. A large tracheal tube 
is left in place following the operation, and should be worn from six 
months to a year. This permits of more satisfactory inspection of the 
site of the lesion during the period of greatest danger of recurrence, 
and simplifies later treatment in the event of further trouble. During 
this period it is well to observe the patient at intervals of two months 
or oftener, so that if recurrence should develop it could be treated in 
its incipiency. Excision of a segment of the trachea has been advocated 
and carried out in a number of cases of carcinoma in this region. It 
is questionable, however, whether this procedure offers any better prog- 
nosis than tracheofissure and diathermy. Considering the greater opera- 
tive risk incurred and the permanent disability produced, tracheofissure 
and diathermy appear incomparably preferable when it is feasible. 
Adam‘ questioned the advisability of irradiation as primary treatment 
in these cases in which surgery is possible, and I am heartily in accord 
with him. A number of the factors involved in carcinoma of the 
trachea are comparable to those present in malignant tumors of the 
larynx, and experience has demonstrated the ineffectiveness of radium 
in the latter group of lesions. Lesions involving the lower half of the 
trachea may be treated through the bronchoscope. Implanted radium 
or surgical diathermy have been advocated for this purpose. It is diffi- 
cult, however, to conceive of gaging the dosage of either with sufficient 
accuracy to secure more than temporary palliation. In all cases, regard- 
less of the type of treatment used against the primary lesion, intensive 
treatment by irradiation should be applied over the regional lymph nodes 


later, either with radium packs or deep roentgen rays. Of the four 


patients with primary carcinoma of the trachea, whose lesions were 
recognized during the course of examination in the clinic, only two had 
growths sufficiently localized and accessible to justify radical therapeutic 
measures. In one of these, the tumor, an active squamous cell 
epithelioma (graded 3) was exposed by tracheotomy and was destroyed 

7. Adam, James: Four Cases of Tracheal Tumor, J. Laryng. & Otol. 41:174 
(March) 1926. 
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with diathermy ; intensive irradiation with radium packs was given ove: 
the regional lymph nodes later. In the other patient, after preliminary, 
tracheotomy, 240 mg. hours of radium treatment was given directly into 
the tumor, a squamous cell epithelioma of moderate activity (graded 2), 
by means of buried steel points. Subsequently, surface packs were used 
on two occasions. 

Patients who have remained well for more than a year following 
treatment for carcinoma of the trachea are extremely rare. Von Brun’s ° 
patient lived for six years after resection of a portion of the trachea for 
a growth of this type. The patient treated in the clinic with surgical 


diathermy following tracheotomy, and subsequent irradiation has now 


been well for more than a year. The tracheal cannula recently has been 
removed and the fistula closed. The patient treated with radium follow- 
ing tracheotomy died of hemorrhage eleven days after the second 
application of radium. In the two remaining cases, the tumor was 
situated low in the trachea. One of these patients received roentgeno- 
logic treatment, but succumbed to the disease three months later. The 
other patient was not given treatment because of the extent of the 


erowth. Death ensued ten weeks after examination 


REPORT OF CASES 


Case 1.—A woman, aged 29, came to the clinic for examination on Feb. 1], 
1929, stating that five months previously she had first noticed a tickling sensation 
in her throat when she was lying down. About this time she started to cough 
up flakes of encrusted material resembling dried blood. At first, this occurred 
only once daily, usually in the morning. Three months prior to registration 
severe paroxysms of coughing developed, in the course of which small clots of 
blood were brought up. Gradually increasing dyspnea had been present for six 
weeks, and recently had become extreme on exertion. She had noticed that slight 
pressure on the neck produced complete respiratory obstruction. She gave a his- 
tory of some enlargement of the thyroid gland since childhood, and six years prior 
to registration in the clinic, she had received treatment by roentgen rays for this 
condition. Physicians in France, where she was living at the time the throat 
trouble developed, were consulted and thyroidectomy was advised. The patient 
did not consent to this. She returned to America, and when she came to the 
clinic she was admitted directly to the hospital. 

General examination gave essentially negative results, aside from a marked 
degree of dyspnea, chiefly inspiratory, and of diffuse enlargement of both lobes 
of the thyroid gland. Indirect examination of the hypopharynx and larynx at 
that time was entirely negative, but a fleeting glimpse was had of a grayish mass 
in the trachea, apparently at about the level of the second cartilaginous ring. 
Attempts to visualize this more distinctly the following day were unsatisfactory. 
In fact, the tumor could not even be seen following cocainization. Another 
attempt at indirect examination, however, a few hours later with the patient 
sitting upright in bed, resulted in an excellent view being obtained of the sub- 


8. von Bruns: Resektion der Trachea bei primaren Trachealkrebs, Beitr. z. 
klin. Chir. 21:284, 1898. 
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glottic region and of the upper portion of the trachea. A granular tumor, situated 
about 3 cm. below the glottis, and attached to the right lateral and posterior wall 
of the trachea, almost completely filled the lumen of the trachea. This presented 
the appearance of an active malignant tumor. Laboratory tests, including urinaly- 
sis, blood count, Wassermann reaction of the blood and roentgenograms of the 
thorax gave negative results. A lateral roentgenogram of the trachea, with the 
head thrown well back, was made, in order to determine more definitely the level 
and extent of the growth. This gave negative results, but the dyspnea became 
so severe that relief was imperative and a second roentgenogram following insuf- 
flation of iodized poppy seed oil 40 per cent, although desired, was not obtained. 


Cricoid 
cartilage 
~ 


Isthmus of 


thyroid. 


Fig. 1.—Trachea opened to show primary epithelioma at level of fourth to 
seventh tracheal rings. 


On February 14, with the patient under local anesthesia, the trachea was 
exposed and was opened through the fourth and fifth rings; the incision later 
was extended through the sixth and seventh rings as well. With the neck in 
the extreme extension necessary to expose the trachea this far down, the trachea 
became acutely obstructed, and this was relieved after the trachea was opened 
by retracting the right side of the tumor away from the tracheal wall. The 
tumor was situated at the level of the fifth to the seventh tracheal rings and 
had a broad, sessile attachment to the left lateral and posterior wall (fig. 1). It 
completely filled the lumen. <A portion removed for microscopic examination was 
reported to be squamous cell epithelioma (fig. 2), and the remainder of the 
growth was immediately coagulated with diathermy. A large tracheal tube was 
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introduced, and as there had been some bubbling into the lower portion of th 
wound on the right side of the neck, apparently indicating that the mediastinum 
had been opened, a pack of iodoform gauze was inserted loosely, and the wound 
was left open. Exposure had been difficult, and it could not be definitely deter 
mined whether thorough coagulation of the lower portion of the tumor had been 
carried out. 

The patient’s convalescence was uneventful, and she returned home at the end 
of three weeks, after she had been subjected to external application of 6,000 myx. 
hours of radium, with distance and screening. She came back for observation 
after about a month in good condition, but on her return, April 26, ten weeks 
after operation, a small area of recurrence of the epithelioma was present on the 
left lateral wall of the trachea, just below the tracheotomy opening. Exposure 
was made, under local anesthesia, and electrocoagulation again was carried out. 





= odd 











There had not been sloughing of the tracheal cartilages following the previous 
destruction, and wider coagulation was produced. External treatment with 
radium was given, and the patient was dismissed two weeks following the 
operation. She returned for observation on several occasions since then, but at 
no time was evidence of recurrence seen. The tracheal cannula was removed 
and the fistula closed on March 15, 1930. 


Case 2.—A woman, aged 42, came to the clinic for examination on Nov. 2, 


1921, because of “lung trouble” dating from an attack of influenza three years 
previously. She had been subject to “colds on the chest” since then, and a year 
previously was ill for two months with a severe cough and difficulty in breathing. 
Recently she had been dyspneic even on slight exertion and often had to sit up 
at night because of this trouble. She had lost 15 pounds (6.8 Kg.). 

The results of the general examination were essentially negative, as were also 
the results of the laboratory studies. Examination with the laryngeal mirror 
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cave only a glimpse of a reddish tumor low in the right side of the trachea. 
Bronchoscopic examination confirmed this observation; the tumor was situated 
about 7.5 cm. below the glottis and filled three fourths of the trachea. 

The tumor was exposed through low tracheotomy, November 17, with the 
patient under local anesthesia. Biopsy showed it to be a squamous cell epithelioma 
of moderate activity (graded 2). The following day 240 mg. hours of radium 
was given directly into the tumor in steel points, and 4,400 mg. hours externally 
over the neck, with distance and screening. Subsequently, intensive treatment by 
roentgen rays was administered over the thorax, and further radium, 3,000 mg. 
hours was given to the neck on Feb. 6, 1922. The patient died February 17, of 
pulmonary hemorrhage. 

Case 3—A man, aged 77, came to the clinic on May 21, 1929, because of 
persistent hoarseness of six weeks’ duration. He had been bothered with a 
productive cough for about two years. 

Examination showed complete paralysis of the right vocal cord. General 
examination gave negative results otherwise, as did, also, roentgenologic exam- 
ination of the thorax. Three months later the results of examination were 
identical with these. About three months after the original examination, the 
patient began to cough up considerable amounts of fresh blood. He failed rapidly 
and died Feb. 2, 1930, about ten months from the onset of the symptoms. Necropsy 
revealed an annular primary carcinoma of the trachea, situated about 2.5 cm. 
below the cricoid cartilage. 

Case 4—A woman, aged 46, came to the clinic for examination on Dec. 5, 
1927, because of a severe cough which developed following a cold five months 
previously. This was productive of large quantities of thick sputum. Two 
months later, she noticed a sense of fulness, weight and pressure beneath the 
sternum after eating solid food and would vomit from fifteen minutes to one 
hour later. The trouble became progressively worse and, although at the time 
of examination the patient was taking liquids only, vomiting occasionally followed. 
She had continuous dyspnea, which was.@ggravated by lying down, and she had 
lost 30 pounds (13.6 Kg.). The sputum was blood tinged for the first time on 
the day of examination. 

General examination revealed labored, audible breathing, with emphysema of 
the left side of the thorax and diminished intake of air on the right, indicating 
stenosis of the right main bronchus. Roentgenograms gave evidence of diffuse 
consolidation of the middle and lower lobes of the right lung. Bronchoscopic 
examination revealed a tumor in the lower portion of the trachea, almost com- 
pletely obstructing the right main bronchus and partially obstructing the left. 
Biopsy resulted in a report of adenocarcinoma, graded 4. Treatment was not 
given, and the patient died seven weeks later. 

Case 5.—A man, aged 46, registered at the clinic on Aug. 29, 1927. About a 
year previously his employer had noticed that he breathed hard on exertion. Six 
months prior to registration a tickling sensation developed in the throat, and 
thick, tenacious mucus was produced. About two months later it was noticed 
that he turned blue at times. This symptom was usually accompanied by a chill, 
and followed by profuse perspiration. About the same time he began to cough 
up bright blood. A diagnosis of probable asthma was made. The patient said 
that bronchoscopic examination had disclosed a tumor at the bifurcation of the 
trachea, the nature of which was not determined. About two weeks later acute 
obstruction occurred, which was relieved by the introduction of the bronchoscope. 
A few hours later, acute obstruction recurred and tracheotomy was done with 
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marked relief for a time. On the way to the clinic the patient had another 
choking attack. A hard lump had been present on the left side of the forehead 
for four months. 

On examination, the patient’s face was suffused and he was extremely dyspneic, 
in spite of the fact that he was wearing a tracheotomy tube. A tender, fixed 
mass measuring about 4 and 5 cm. in various diameters was present in the left 
frontal region. The roentgenogram of the thorax gave evidence of upper 
mediastinal widening, with torsion of the arch of the aorta. A diagnosis of 
probable tumor in the bronchus or trachea was made. Bronchoscopic examination 
revealed an extremely hard growth in the lower portion of the trachea. On 
passing the bronchoscope beyond it, there was marked improvement in the 
respiratory difficulty. Biopsy was made of the growth and squamous cell epi- 
thelioma was reported (graded 4). Deep roentgen treatment was given, and the 
patient returned home where he died two and a half months later. The diagnosis 
was of a primary squamous cell epithelioma of the trachea, with a probable 
metastatic mass in the left frontal region. 


SUMMARY 

Primary carcinoma of the trachea, as a rule, is not recognized until 

it is well advanced, in spite of the fact that it often produces a definite 
syndrome early. 

Treatment which offers a possibility of cure can be carried out onl) 

in moderately early lesions, situated in the upper half of the trachea. 

Destruction with surgical diathermy, following exposure of the 


growth by tracheotomy, together with irradiation subsequently, offers 


the best prognosis. 

Report of a case in which the patient has remained well for more 
than a year after such treatment, together with reports of four other 
cases of primary carcinoma of the trachea are presented. 





EARLY STAGES OF OTOSCLEROSIS * 


STACY R. GUILD 


BALTIMORE 


Some of the cases to be presented are early in every respect: length 
of time since the process began, size of the area affected, histologic 


appearance of the tissue and recognizable clinical symptoms. In fact, 


with reference to the last point, all are exceedingly early. Otosclerosis 
was not recognized in any of the patients whose hearing was examined, 
and it is doubtful if more than two of these histologically proved cases 
could have been diagnosed as otosclerosis by any clinical methods now 
known. But, as will be seen later, from the point of view of histologic 
structure of the area and probable length of time since the pathologic 
process first began, some of the cases are far from “early” ones. 

The several cases will be described individually, and the points of 
especial interest indicated in the discussion of each. All of the patients 
were at the Johns Hopkins Hospital. 


REPORT OF CASES 

Case 1.—The hearing of V. S., a white girl, 17 years old (figs. 1 to 4), was 
carefully examined only six days before death, and was essentially normal in 
every respect, in spite of a tumor of the brain so extensive that it had caused 
secondary optic atrophy. The drums were normal in appearance, and there were 
normal vestibular responses to caloric tests with cold water. The detailed clinical 
history was unessential. Death occurred soon after an intracranial operation. 

The serial microscopic sections made of the temporal bones showed normal 
conditions, except for the presence of early bilateral otosclerosis. In each tem- 
poral bone there was a small otosclerotic area situated in the superficial part of 
the bone forming the anterior wall of the fossa of the oval window. On neither 
side did the pathologic tissue involve the margin of the fenestra ovalis or the 
annular ligament (figs. 1 and 3), nor did it extend anteriorly as far as the nerve 
of Jacobson. On both sides the fissura ante fenestram could be seen in the sec- 
tions to be entirely separate from the otosclerotic area (figs. 1, 2 and 4). These 
facts are of especial interest because of the relationship that many have considered 
these regions to have to the development of otosclerosis. Without going into the 
histologic details and the controversy over the interpretations of the same (O. 
Mayer, Wittmaack, Manasse, Lange and others), I can state with much cer- 


* Submitted for publication, May 15, 1930. 

*From the Otological Research Laboratory, Johns Hopkins University. 

* Presented in modified form at the Eastern Section Meeting of the American 
Laryngological, Rhinological and Otological Society, New York, Jan. 4, 1930. 

1. For critical reviews of the literature in this controversial field the reader 
is referred to the well known monographs by Manasse, Otto Mayer and Witt- 
maack; also to Lange, W.: Ueber die Anfange der otosklerotischen Herder- 
krankung, Ztschr. f. Hals-, Nasen- u. Ohrenh. 25:1 (Nov.) 1929. These and the 
recent extensive résumé in two volumes of all the literature in the field (Oto 
sclerosis, compiled under the direction of a committee of the American Otological 
Society, New York, Paul B. Hoeber, Inc., 1929) make it unnecessary to burden 


this article with reviews of other work. 




















Fig. 1 (case 1).—Left ear. Photomicrograph of horizontal section through the 
center of the foot-plate of the stapes; « 24. f.a.f. indicates the fissura ante 
fenestram ; ot.a., otosclerotic area; n./J., nerve of Jacobson. The actively growing 
otosclerotic area in the anterior wall of the fossa of the oval window is entirely 
superficial; it appears to have begun in the periosteal layer of the otic capsule 
and was advancing into the endochondral layer. It is separate from the region 
of the nerve of Jacobson, the margin of the oval window and the fissura ante 
fenestram, 














Fig. 2 (case 1).—Left ear. Photomicrograph from section 0.36 mm. inferior 
to that shown in figure 1; & 48. The margin of the oval window is to the left 
of the parts included. Note especially the localized hyperemia and extravasation 


in the mucosa overlying the otosclerotic area. The inferior part of the vestibular 


end of the fissura ante fenestram (f.a.f.) is separated from the otosclerotic area 
by normal bone. 
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Fig. 3 (case 1).—Right ear. Photomicrograph of horizontal section through 
the center of the foot-plate of the stapes; « 24. As on the opposite side (cf. 
fig. 1), the actively growing otosclerotic area is located in the superficial part 
of the anterior wall of the fossa of the oval window, and was advancing from 
the periosteal into the endochondral layer of the otic capsule. On neither side 
is there any involvement of the stapediovestibular articulation 














Fig. 4 (case 1).—Right ear. Photomicrograph of horizontal section through 
the inferior part of the foot-plate of the stapes; & 24. The otosclerotic area on 
this side also is separate from the fissura ante fenestram (f.a.f.), but approaches 
more closely the region of the nerve of Jacobson (n./.). It does not appear to 
have arisen in association with either of these regions, however. st. indicates 
the inferior part of the posterior end of the foot-plate of the stapes. 
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tainty that from every point of view these foci appeared to be in a stage of very 
active growth, and the only plausible interpretation that can be made of these 
areas is that the growth was extending from the surface inward into the endo- 
chondral layer of the otic capsule. While the mucosa of the middle ear was in 
general normal, that overlying these superficial areas of otosclerosis was hyper- 
emic; it was especially so on the left side, where there was even considerable 
extravasation of blood over part of the area (fig. 2). This evidence of local 
mucosal hyperemia is especially interesting in view of Wittmaack’s conception of 
venous stasis as a causative factor in otosclerosis, and the fact that in this case 
the clinical history records a “greatly increased intracranial pressure” due to the 








5 (case 2).—Right ear. Photomicrograph of horizontal section through 
the center of the foot-plate of the stapes; * 11. The otosclerotic area (ot.a.) 
has replaced portions of all three layers of the otic capsule, and, in this anterior 
region, the entire cartilaginous margin of the oval window. The region of the 
fissura ante fenestram is entirely replaced by the otosclerotic tissue. The nerve 
of Jacobson (n.J.) lies in a groove along the anterior aspect of the area. The 


space between the otosclerotic area and the medial end of the anterior crus of 
the stapes is filled with dense fibrous tissue (f.t.), which has partially replaced 
the annular ligament. A detached bit of calcified tissue is present in this section 
(see text). The tympanic membrane is normal (the damage seen is due entirely 
to postmortal trauma). The changes in the cochlea from normal appearance are 


only histologic artefacts. 


large tumor of the brain, which might have caused some obstruction to venous 
return. It should be noted that a pinkish flush through the drum was not seen 
in the otoscopic examination. This is not to be wondered at when the small size 














Fig. 6 (case 2).—Right ear. Photomicrograph from horizontal section pass- 
ing just inferior to the margin of the oval window; x 11. This shows the 
extension from the main part of the area along the entire length of the inferior 
wall of the oval window. The marginal sulcus (su/.) or groove (see text) filled 


with dense fibrous tissue is cut “on the flat” for about half of its length. 








—_ an a sre wenn ree od —— 


Fig. 7 (case 2).—Right ear. Photomicrograph of the inferior part of the 
anterior portion of the stapediovestibular articulation. This is from a section 


0.26 mm. below that shown in figure 6; * 144. st. indicates the stapes (anterior 
end of foot-plate). The central part of the annular ligament is replaced by 
calcified tissue, which extends from the otosclerotic area forming the margin 
of the oval window to the border of the cartilage of the foot-plate, in which 
there is a beginning calcification at the region of contact. Only two sections 
of the entire series show this calcified connection to the foot-plate; i. e., true 
ankylosis is just beginning. The model made (see text) shows that none of 
the calcified areas in the dense fibrous tissue superficial to the annular ligament 
are connected to both stapes and the wall of the oval window or its fossa. 
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of the area is taken into consideration; its greatest diameter was only about 1.5 
mm., and its location was such that it was obliquely placed with reference to tl 
line of vision along the external canal. 

In the right temporal bone of this case there were also two other areas of 
otosclerosis, one in the anterior part of the otic capsule near the carotid canal 
and the other below the inferior part of the basal turn of the cochlea. Since this 
paper deals primarily with otosclerosis near the stapes, these other areas will not 
be described here. No abnormalities were seen in the corresponding regions of 
the otic capsule of the left side. If otosclerosis is initiated by venous stasis it 
may be significant that the interpretation given the extensive infiltrating gliomatous 
tumor found in the brain was that it probably began in the right occipital lobe 
and that there were three foci of otosclerosis on this side. I do not wish to be 
understood as favoring any theory of causation—I am merely calling attention 














Fig. 8 (case 2).—Left ear. Orientation photograph of vertical section about 
0.74 mm. anterior to the margin of the oval window; * 5. coch. indicates the 
lower part of the basal turn of the cochlea (the destruction of Reissner’s mem 
brane and the débris in the scala tympani are artefacts) ; ¢.a.c., external auditory 
canal ; 7.a.c., fundus of internal auditory canal with superior division of vestibular 
nerve; n.f., facial nerve; n./J., nerve of Jacobson (see position on opposite side, 
fig. 5); ot.a., otosclerotic area; pr.c., processus cochleariformis; t.m., tympanic 
membrane, anterior part (the damage seen is postmortal) ; ¢.t., tendon of tensor 
tympani muscle; vest., anterior end of vestibule, with sacculus. Models prepared 
from the serial sections (see text) show that the otosclerotic areas of the two 
ears are similar in size and extent although on this side the area is in a stage of 


much more active growth than on the other side (see fig. 9). All three layers 


of the otic capsule are involved. Anterior to this section the area tapers off 


rapidly and does not reach to the middle turn of the cochlea. 
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to those things in my material which add to the data one must have as foundation 
stones for any broad interpretations. 

Case 2.—Mrs. G. P., a white woman, aged 38 (figs. 5 to 11), died of chronic 
nephritis, complicated by some cardiovascular condition. The hearing was exam- 
ined two months before death, and this must be kept in mind in drawing con- 
clusions as to the effect on function of the pathologic changes found in the 
sections, for it is possible that there was considerable change in the hearing during 
the interval before death. Because of the patient’s poor physical condition she 
had to be examined in the ward, and the record states that it was moderately 
noisy at the time. There was a slight lowering of the threshold for all tones, but 
no more than is readily accounted for by the patient’s marked illness and the 
noisy surroundings. The 512 double vibration fork was heard by air conduction 

















~ 





Fig. 9 (case 2).—Left ear. Photomicrograph from the same section shown 
in figure 8, showing the region of the otosclerotic area; * 44. The marrow 
spaces contain numerous plump cells, and both osteoblasts and osteoclasts are 
plentiful. In these respects it differs markedly in appearance from the area 
of the opposite side, where the process has progressed to a more nearly quiescent 
stage. The vascular connections appear to be entirely with the vessels along the 
tympanic surface. One of the larger connections is seen in this section; in con- 
trast, no connections were found with the labyrinthine vessel seen along the 
vestibular surface. 


more than twice as long as by bone conduction on both sides, and approximately 
normally for the conditions of the examination. Otoscopic examination showed 
normal drums, and caloric tests with cold water gave normal vestibular responses. 
She did remark that at times she had a “buzzing” in the left ear. 


Both temporal bones were serially sectioned, the right in the horizontal plane 


and the left in the vertical. Normal conditions were present on each side except 
in the region of the oval window. The otosclerotic tissue itself differed markedly 
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in histologic appearance on the two sides. On the right the area consisted almost 
entirely of the advanced sclerotic type, being for the most part well calcified, with 
little evidence of active growth. Only a few osteoclasts were found in the entire 
series of sections. The marrow spaces were relatively small, and the connective 
tissue cells were spindle shaped. On the left side, however, osteoclasts were 
numerous and the marrow spaces were large and contained many plump cells; most 
of the bony tissue appeared to have been poorly calcified, and there was much 
evidence of active growth (fig. 9). In spite of these differences in histologic 
structure, the areas were of almost exactly the same size and extent. This was 


proved by the method of reconstruction; the models were at a magnification of 

















Figure 10 


Figs. 10 and 11 (case 2) —Left ear. Photomicrographs from vertical sections 
through the anterior part of the foot-plate of the stapes; « 44. In figure 10 the 
foot-plate is cut anterior to the attachment of the crus; in figure 11 the anterior 
crus is cut through its basal expansion (the U-beam shape gives the effect in 
section of two crura). In figure 11 is seen the posterior limit of the extension 
of the otosclerotic area along the superior margin, whereas the large area seen 
inferiorly reaches almost the entire length of the oval window (see fig. 6, opposite 
side). The cartilage of the margin of the oval window is entirely replaced by 
otosclerotic tissue in figure 10, and anterior to this section; but is present from 
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25 diameters. The main part of each area was at the anterior margin of the oval 
window; it had replaced all three layers of the otic capsule in this region, 
extending thus from the mucosa of the middle ear to the lining of the vestibule at 
the entrance to the scala vestibuli (figs. 5 and 8). The nerve of Jacobson lay in a 
groove along its anterolateral surface, and blood vessels from the pathologic area 
could be seen to join those along this nerve (fig. 9). From this main mass an 
extension passed along the whole length of the inferior margin of the oval window 
(fig. 6), and a short process along the anterior part of the superior margin 
(figs. 10 and 11). Along both the anterior and the inferior parts was a deep sulcus 
near the margin of the oval window (figs. 6, 10 and 11); this sulcus was filled 











Figure 11 


the region of figure 11 posteriorly. The dense fibrous tissue which binds the 
otosclerotic area to the basal end of the anterior crus is well seen in both sections 
(cf. fig. 5). In this are larger and smaller bits of calcified tissue; none of them 
bridge the entire gap (see text). The marginal sulcus (su/.) or groove, shown 
on the opposite side cut “on the flat” (fig. 6), is here seen in a plane permitting 
better orientation of its essential relations. On this side there is no area of 


calcification in the annular ligament corresponding to that shown in figure 7 of 
the opposite side. 
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with bundles of dense fibrous tissue, which blended with the fibrous tissue layer 
of the mucosa of the middle ear and with the fibrous tissue of the marrow spaces 
of the otosclerotic area proper. The medial end of the anterior crus of the stapxs 
was embedded in this fibrous tissue mass (figs. 5 and 11). 


In spite of the fact that on each side otosclerotic tissue surrounded fully half 
of the oval window, ankylosis of the foot-plate of the stapes had not occurred. 
On the right side two sections showed contact of the otosclerotic margin with the 
cartilage layer of the foot-plate; one of these is shown in figure 7. This was the 
nearest approach to ankylosis that was present at any point on either side. 














Fig. 12 (case 3).—Left ear. Photomicrograph of horizontal section near the 
center of the foot-plate of the stapes; & 11. f.t. indicates dense fibrous tissue, 
filling the space between the otosclerotic area and the stapes (see also figures 13 
et seq.) ; i.a.c., internal auditory canal; n.f., facial nerve; n./J., nerve of Jacobson 
(note the enlarged vessels accompanying this, and the large vascular channel 
leading to the same through the otosclerotic area); ot.a., otosclerotic area, the 
deeper parts of which are in a stage of active growth (cf. higher power figures), 
sac., sacculus; st., stapes; utr., utriculus. 


In the fibrous tissue mass on both sides there were many very small 
calcified areas (figs. 5, 10 and 11); some of these were attached to the otosclerotic 
tissue, some to the foot-plate and anterior crus of the stapes and still others to 
neither. Without modeling it could not be determined whether or not some 
of these calcified areas extended from the stapes to the wall of the oval window 
region, passing obliquely through many sections of the series. While the models 
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were being made, special attention was given to this point, and no such continuity 
could be established. From the standpoint of the histologic changes during anky- 
losis this case is of extreme interest, and this aspect will be reported in more detail 
elsewhere. From the clinical point of view it is also interesting as an illustration 
of the absence of symptoms shortly before ankylosis, which would probably have 
taken place had the patient lived longer. 


Case 3.—C. H., a white man, 45 years old (figs. 12 to 17), died of miliary 
tuberculosis with tuberculous meningitis. Although this patient was in the hospital 
for ten days before death, his physical condition was such that an examination of 
his hearing was impossible. The statement was obtained, however, that he had 
never had any trouble with his ears until two weeks before admission, since which 
time there had been loss of hearing and tinnitus in the left ear. An otoscopic exami- 











Fig. 13 (case 3).—Left ear. Photomicrograph at higher power of the region 
of the anterior part of the stapediovestibular articulation, from the same section 
as the preceding figure; * 48. The end of a trabeculum of bone (which can 
be traced through other sections back to the otosclerotic area) is becoming 
attached to the basal end of the anterior crus of the stapes. Calcified tissue near 
the vestibular surface of the annular ligament approaches closely the vestibular 
margin of the foot-plate (it is attached in some of the sections). Fragments of 
calcified tissue are present in the dense fibrous tissue opposite the center of the 
foot-plate in this and other sections (see also the next two figures), but are not 
attached to the foot-plate. Whereas the more superficial part of the area is well 


sclerosed, the character of the cellular elements in the marrow space in the lower 


left part of the figure indicates that reconstruction was still proceeding actively in 


this region, as well as in the deeper area drained by the large vascular channel 


shown in figure 12. 


























Figure 15 


Figs. 14 and 15 (case 3).—Left ear. Photomicrographs of the region of the 
anterior part of the stapediovestibular articulation, from sections 0.16 and 0.32 
mm., respectively, superior to that shown in figure 13; * 48. In figure 14 the 
entire length of one of the trabecular connections to the tympanic margin of the 
foot-plates lies in the plane of the section. Although there is no true otosclerotic 
change in the foot-plate, all three figures show partial calcification of its articular 
cartilage, and in figure 13 is seen some resorption of it. 

















Figure 16 














Figure 17 


Figs. 16 and 17 (case 3).—Left ear. Photomicrographs of the region of the 


anterior part of the stapediovestibular articulation, from sections 0.16 and 0.32 
mm., respectively, inferior to that shown in figure 13; & 48. A well marked 
marginal sulcus (su/.), similar to that in case 2, is present in this region. The 
vestibular layer of the annular ligament is present at the level of figure 16, and 
almost all layers in figure 17, whereas superior to this (figs. 13, 14 and 15) it 
is almost entirely replaced by the dense fibrous tissue or by calcified material. A 


comparison of the five figures shows that reconstruction of the otosclerotic area 
proper was much more active near the margin of the oval window in the inferior 


levels. 
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nation at the time of admission, ten days before death, showed that both drums were 
intact, but the light cone was poorly seen, and there were considerable opacity and 
moderate retraction. 


The sections showed that by the time of death a subacute otitis media had 
developed on the right side, with some involvement of the mastoid; the otic 
capsule was normal on this side. On the left side the infection was less severe, 
the mucosa was moderately thickened, and there were a few small cysts. The 
loss of hearing and the tinnitus noticed by the patient in this ear for the three 
and a half weeks before death are readily accounted for by an otosclerotic area 
which was becoming ankylosed to the anterior part of the foot-plate of the stapes. 

The size of the area of otosclerotic tissue anterior to the oval window (fig. 12) 
was somewhat larger than in case 2, but the extension along the inferior margin 
was much smaller and involved only about one third of its length. In this case 
also, as in the preceding, there was a distinct sulcus near the margin of the 
oval window; this groove was filled with dense fibrous tissue (figs. 14 to 17). 
However, the fibrous tissue extended only a short distance along the anterior 
crus of the stapes. The superficial part of the otosclerotic area was well calcified 
and appeared to be distinctly at an older stage than the deeper parts, where 
there were some osteoclasts and considerable other evidence of active growth 
(figs. 12, 13 and 18). Large blood vessels from the otosclerotic area joined those 
along the nerve of Jacobson (figs. 12 and 13) and many smaller ones joined those 
of the mucosa between this nerve and the margin of the oval window (figs. 13, 
15, 16 and 17). The position of the fissura ante fenestram was indicated only 
by a depression in the wall of the vestibule (figs. 16 and 17). In the dense 
fibrous tissue and in the annular ligament there were numerous calcified areas 
similar to those in the preceding case. While a model has not been made from 
this series, it is evident from a careful study of the sections alone that in several 
places calcified tissue now connects the otosclerotic area to the foot-plate of the 
stapes, and in at least one place such tissue joins the lower part of the anterior 
crus (figs. 13 to 17). The stapes itself did not show evidence of otosclerotic 
changes as such, but there was considerable calcification of its articular cartilage 
and some resorption (fig. 13). It is of course impossible to state with certainty 
whether the calcified connections now present were formed by coalescence of 
smaller calcified areas in the fibrous tissue, or whether processes grew directly 
across the intervening space, having at all times continuity with the otosclerotic 
area, In view of the conditions shown by the models of case 2, it seems probable, 
however, that at least part of the connections resulted from coalescence and 
growth of smaller calcified bits in the fibrous tissue. 

In more advanced ankylosis it is well known that the bony union is continuous, 
rather than consisting of a series of trabeculae, as seen in this case, and therefore 
it seems probable that if this patient had lived long enough the separate connec- 
tions now present would have grown and fused with each other and with others 
in the process of forming. It is also well known that in later stages the foot- 
plate of the stapes itself is frequently invaded and replaced by the otosclerotic 
tissue. 


I wish expressly to state at this point, however, that there is no 
reason to believe that the process of ankylosis is in all cases, or even in 
a majority, like that seen in these here described. Because of the infre- 


quency with which material at just this particular early stage is obtained, 
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it may be many years before a sufficient number are secured anywhere 


in the world to permit generalizations on this point. 


Case 4.—A. K., a white man, 68 years old (figs. 18 to 20), died of myocardial 
insufficiency and arteriosclerosis. He was in the hospital for only two days, and 
his condition was such that an examination of the hearing could not be made. 
There was nothing in the general clinical history to indicate that he did not hear 
conversation readily. 

The sections showed essentially normal conditions in both ears, except for an 
otosclerotic area in each. Both temporal bones were sectioned in the horizontal 
plane and the size and extent of the area were about the same on each side. The 











Fig. 18 (case 4).—Right ear. Photomicrograph of a horizontal section through 
the center of the foot-plate of the stapes; &K 11. The otosclerotic area (ot.a.) 
is completely sclerosed and in a quiescent stage; as a result the staining reactions 
are so similar to the normal bone that its boundaries do not show as clearly in 
low power photographs as they do in active stages. The small size of the area 
and its limited extent are evident from this low power view. i.a.c. indicates the 
internal auditory canal; sac., sacculus; wfr., utriculus; »./., nerve of Jacobson; 
n.f., facial nerve; f.t., fibrous tissue. 


area was smaller than in either case 2 or case 3, but larger than in case 1. It was 
located along the lower part of the anterior margin and the anterior part of the 
inferior margin of the oval window. The main mass of the area was super- 
ficial, but in the upper part it extended through to the vestibular side of the otic 
capsule. Anteriorly, a narrow extension bordered on the nerve of Jacobson for 
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a short distance. The lumen of the cochlea was not approached closely at an 
part (fig. 18). On both sides the fissura ante fenestram was present, of averag 
size and distinctly not involved in the otosclerotic area, although very close to 

in part of its extent (fig. 20). Histologically, the areas on each side were com 
posed almost entirely of dense bony tissue arranged in the manner that is char 
acteristic for a fully sclerosed field; the marrow spaces had become replaced by 
very narrow channels resembling true haversian canals. A sulcus or groove filled 
with dense fibrous tissue was present, as in cases 2 and 3, near the margin oi 
the oval window (fig. 19). On each side the central part of the margin of th 
foot-plate of the stapes was connected in two or three places to the otosclerotic 
area by calcified tissue, and on the right side taere were several small calcified 


processes extending into the fibrous tissue of the annular ligament. There was 














‘ig. 19 (case 4).—Right ear. Photomicrograph, at higher power, of the 
region of the anterior part of the stapediovestibular articulation, from same section 
as the preceding figure; & 48. Because of the small size of the otosclerotic area 


it was possible to include all of it at this magnification. It is completely quiescent 


in all parts. Calcification in the central part of the annular ligament connects the 
foot-plate of the stapes to the replaced margin of the oval window. A marginal 
sulcus, similar to that in cases 2 and 3, is present, and is filled with dense fibrous 


tissue. 


no evidence of recent growth in any part of the otosclerotic areas or in the 
connections to the stapes. The foot-plate of the right stapes itself was normal 
in appearance, except for a very small area near the region of contact (fig. 19). 
On the left side the articular cartilage of the foot-plate near the region of con- 
tact was mostly calcified (fig. 20), and the bony part nearby was thicker than 
normal, but this thickened part did not have the structure of the otosclerotic area 
of the capsule. 
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The most reasonable explanation of conditions present is that the 
otosclerotic process at some period of life advanced to a stage inter- 
mediate, with reference to ankylosis, between those seen in cases 2 and 
3, and then became quiescent and remained so. Since this man was 68 


vears old at the time of his death, the period of active growth of the 


otosclerotic areas may have been even several decades previously. 

It is interesting that the process reached the stage of beginning 
ankylosis while yet so small, and also that it had not involved the fissura 
ante fenestram. One can only speculate as to why it became quiescent, 
just as so far one can only speculate as to why otosclerosis occurs at 














Fig. 20 (case 4).—Left ear. Photomicrograph of the region of the anterior 
part of the stapediovestibular articulation at a level slightly inferior to that of 
the opposite ear shown in the preceding figure; & 48. The entire extent in this 
plane of the otosclerotic area is included; it is completely quiescent. The fissura 
ante fenestram is present and not involved in the otosclerotic area. The extent 
and nature of the calcified attachment to the foot-plate of the stapes is similar 
to the opposite side, but there is more alteration of the foot-plate itself on this 
side (see text). 


all. It would be extremely interesting to know how much effect this 
degree of ankylosis had on the hearing ability, but unfortunately that 
information is lacking. 

Case 5.—G. M., a white man, aged 35 years (figs. 21 and 22), died of 


rheumatic endocarditis, with associated vascular lesions. Marked superficial 
edema and ascites were present. The latter points are mentioned especially 
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because it seems probable that a similar transudation accounts for the presenc 
in the labyrinthine spaces of considerable albuminoid precipitate without evidenc 
of a true serous labyrinthitis. 


The hearing was partially examined seven weeks before death. For the octave 
tones of the 14 audiometer up to and including 1,024 double vibrations the 
hearing was within the normal limits for examination in the ward; for the higher 
tones there was a progressively greater loss in acuity and 13,004 and 16,384 
double vibrations were not heard. The audiograms resembled those that Bunch 2 
has found to be average for people between the ages of 50 and 60 years (this 
patient was 35), and nothing in the examination was suggestive of otosclerosis. 











Fig. 21 (case 5).—Left ear. Photomicrograph of horizontal section through 
the center of the foot-plate of the stapes; & 11. ia.c. indicates the internal 
auditory canal; n.f., facial nerve (the bone of part of the canal wall was torn 
away in handling this section); n.J., nerve of Jacobson; ot.a., otosclerotic area; 
sac., sacculus (the partial detachment of the otolithic membrane is an artefact) ; 
utr., utriculus. 


The patient gave a history of frequent earaches in childhood, especially on the 
right side. Otoscopic examination showed both drums slightly retracted and the 
right slightly thickened. The sections showed only a slight degree of thickening 
of the mucosa of the middle ear, and there was no evidence of chronic otitis 


2. Bunch, C. C.: Age Variations in Auditory Acuity, Arch. Otolaryng. 9: 


625 (June) 1929. 
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media. Aside from the transudate in the inner ear and a slight degree of 
atrophy of the nerve fibers to the lower end of the basal turn the labyrinths were 
normal in appearance. On both sides there was a small superficial otosclerotic 
area at the anterior margin of the oval window (fig. 21). Histologically, both 
areas were completely sclerosed and quiescent. They did not extend through to 
the vestibular surface of any part, nor did they extend as far forward as the 
nerve of Jacobson. Only the outer or lateral part of the articular cartilage of 
the margin of the oval window had been replaced. On both sides a small fissura 
ante fenestram was present and was not involved in the otosclerotic field. On 
the left side there was also a moderate-sized cartilage “rest;” it was separate 
from the otosclerotic tissue (fig. 22). On both sides there was a very small area 
of peculiar-looking bone at the region of the lateral margin of the round window; 
if it was otosclerotic, it was certainly in a late quiescent stage. There was no 





— 








Fig. 22 (case 5).—Left ear. Photomicrograph at a higher power of the 
region of the anterior part of the stapediovestibular articulation, from the same 
section as the preceding figure; 48. The otosclerotic area is very small and 
superficial; it is well sclerosed and in a quiescent stage. It does not approach 
closely the nerve of Jacobson and is independent of both the fissura ante fenestram 
(not seen in the figure) and a cartilage rest (c.r.) just superior to the fissura. 
At the margin of the oval window the medial, or vestibular, half of the articular 
cartilage has not been replaced, but the tympanic, or lateral, part has been. The 
fibers of the tympanic layer of the annular ligament have been replaced by an 
extension of the irregularly arranged dense fibrous tissue which fills the space 
between the basal end of the anterior crus and the otosclerotic area. The process 
in this case has become quiescent without producing any ankylosis. 


evidence that ankylosis of the foot-plate of the stapes had even begun, but there 
was dense fibrous tissue extending out a short distance along the anterior crus 
(fig. 22) from the region of the otosclerotic area, in which were present rem- 
nants of a marginal sulcus like that described in cases 2, 3 and 4. 
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In this patient the otosclerotic areas would seem to have begun as 


superficial foci like those seen in case 1, and then to have ceased to grow 


at a somewhat later time—after the formation of some dense fibrous 
tissue in the niche between the area and the anterior crus, but before 
calcification had begun in it or in the annular ligament. The process 
became quiescent before it had caused lesions giving rise to recognizable 


clinical symptoms. 














Fig. 23 (case 6).—Right ear. Photomicrograph of horizontal section through 
the middle of the foot-plate of the stapes; & 11. inc. indicates the long process 
of the incus; man., manubrium of malleus; n./J., nerve of Jacobson; n.f., facial 
nerve; ot.a., otosclerotic area; sac., sacculus; utr., utriculus. 


Case 6.—E. F., a white man, 51 years old (figs. 23 to 26), died of carcinoma 
of the urinary bladder. The only information that I have as to hearing ability 
was that he had no difficulty in understanding ordinary conversation. 

The sections showed both middle ears to have been essentially normal, and 
the membranous labyrinths were well preserved and normal (figs. 23 and 25). 
On the right side there was a small area of not quite completely calcified otoscle- 
rotic tissue at the anterior inferior margin of the oval window; a few marrow 
spaces with spindle-shaped cells were still present in one part of the area (fig. 
24). Unlike those in the preceding case, the area in this bone extended through 
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from the vestibular to the tympanic surface and included the region normally 


occupied by the labyrinthine portion of the fissura ante fenestram, the location of 


which was indicated only by a notch in the wall of the vestibule. The otosclerotic 
area did not at any point approach closely the nerve of Jacobson. There was a 
marginal sulcus filled with dense fibrous tissue such as I have shown in other 
cases, and here also it extended across to the part of the anterior crus near the 
foot-plate. 

The structure of the stapes itself was normal, except for one small plaque 
of calcified tissue on the anterior surface of the junction of the anterior crus 
and the foot-plate (fig. 24) and some calcification of its articular cartilage. A 
portion of the margin of the otosclerotic area toward the stapes was irregular, 
but none of the calcified processes made contact with the stapes. 

















Fig. 24 (case 6).—Right ear. Photomicrograph at higher power of the region 
of the anterior part of the stapediovestibular articulation, from same section as 
the preceding figure; & 48. The small otosclerotic area present has completely 
replaced the margin of the oval window in this region; in the deeper part it was 
not yet completely sclerosed. A plaque of calcified tissue is attached to the base 
of the anterior crus of the stapes. The articular cartilage of the foot-plate is 
partially calcified. None of the sections of this ear reveals evidence of any 
ankylosis, other than of the fibrous nature seen in this section. Note the indica- 
tion of a marginal sulcus. 


On the opposite side (left ear) there was no otosclerotic area corresponding 
to this one, but the region of the anterior margin of the oval window was not 
fully normal. There was a large area of very bright, eosin-staining bone around 
small fatty marrow spaces in the region commonly occupied by the middle part 
of the fissura ante fenestram and the associated “rests” of cartilage (fig. 26). 
Also, there was partial calcification of the articular cartilages of the stapedio- 
vestibular joint; it was almost complete for a short distance on the stapes. 
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Further, for a short distance near the center of the anterior margin there w 
a pronounced marginal notch (fig. 25), from which dense fibrous tissue, co 
tinuous with the tympanic surface of the annular ligament, passed to the anterior 
crus of the stapes. It is interesting and possibly significant that these abnormal 
ties were present in the region affected by otosclerosis on the opposite side, and 
especially so in view of the usual bilateral occurrence of otosclerosis. 

On both sides in this case there was a small area of peculiar bone in the 
region of the promontorial attachment of the secondary tympanic membrane. As 
in the preceding case, I am not certain that it was true otosclerotic tissue, but if 
that was its origin it was in a completely quiescent stage. 








Fig. 25 (case 6).—Left ear. Photomicrograph of horizontal section near the 
center of the foot-plate of the stapes; * 11. There is otosclerotic tissue at this 
level in the opposite ear; the region is abnormal on this side, but not otosclerotic. 
There is a large notch near the anterior margin of the oval window;; this is filled 
with dense fibrous tissue which blends with the annular ligament and is connected 
to the base of the anterior crus. Anterior to this is a large area of dense bone, 
which stained intensely with eosin; this bone surrounds fatty marrow spaces 
(two are seen in this section) in the region usually occupied by the middle part 
of the fissura ante fenestram. It does not resemble otosclerotic tissue, but is 
simular to that not infrequently present in this region in otherwise normal tem- 


poral bones of adults. 


While all that is known concerning the hearing of this patient is that 
ordinary conversation was understood without difficulty, I can see no 
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reason from a study of the sections to think that even an exhaustive 


clinical examination would have revealed any symptoms of the histologic 
otosclerosis present in the right ear. 

Case 7.—J. C., a colored man, aged 39 (fig. 27), died of acute pulmonary 
edema complicating a severe cardiovascular condition with chronic nephritis. He 
died the day after entering the hospital, and there was no opportunity to examine 
his hearing. One of the attending physicians stated that his hearing for conversa- 
tion was “apparently normal.” 

Microscopic sections showed that both mastoid regions were small and rela- 
tively poorly pneumatized below the antrum. In both the mastoid and the middle 
ear there were regions of fibrous hyperplasia of the mucosa with some new bone 


=! 





Fig. 26 (case 6).—Left ear. Photomicrograph of the region of the anterior 
part of the stapediovestibular articulation, from a section 0.36 mm. inferior to 
that shown in the preceding figure; * 48. The articular cartilage on this part 
of the foot-plate is almost completely, and that of the margin of the oval window 
partially, calcified. The annular ligament at this level is normal in appearance. 
The area of dense bone which stained intensely with eosin is present at this level 
also; its structure is better shown at this magnification. It is not otosclerotic 


formation, and a mild degree of recent infection. There was hyperemia and 
thickening of Shrapnell’s membrane, but no retraction. The membranous laby 
rinths were essentially normal. 

On the left side there was an otosclerotic area at the anterior and antero 
inferior part of the margin of the oval window. This area extended through 
from the tympanic to the vestibular surface of the otic capsule and anteriorly 
almost to the nerve of Jacobson (fig. 27). The fissura ante fenestram was 


included in the region involved, and its location was indicated only by a depression 
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in the wall of the vestibule. The superficial part of the area was compact an 


completely sclerosed; the deeper portions had small marrow spaces with a few 
spindle-shaped cells in the fibrous tissue (fig. 27). Sclerosis was not quite com 
pleted in this part but no evidence of recent growth in size of the area was 
present. For some distance the articular cartilage of the anterior part of the 
margin of the oval window had been completely replaced by otosclerotic bone 
and in part of the area a well marked marginal sulcus was present, with dens« 
fibrous tissue connecting it to the anterior crus of the stapes. Some calcified 
processes (not seen in the section figured) extended out from the otosclerotic 
area into this fibrous tissue toward the stapes, but none of them could be seen 
to bridge the gap, and they did not appear to have been growing during the period 
immediately preceding death. 











Fig. 27 (case 7)—Left ear. Photomicrograph of the region of the anterior 
part of the stapediovestibular articulation, from a horizontal section through the 
center of the foot-plate of the stapes; « 48. There is no calcified connection 
between the otosclerotic area and the stapes, in spite of the fact that the margin 
of the oval window is entirely replaced at this level by otosclerotic tissue and that 
dense fibrous tissue passes across to the basal end of the anterior crus. The area 
itself was not completely sclerosed as yet, but there is no evidence of recent 
growth in size. The region of the fissura ante fenestram has been entirely 
replaced by the otosclerotic tissue. The groove for Jacobson’s nerve is approached 
somewhat more closely in other sections than in this one. 


On the right side there was, near the anterior margin of the oval window, 
a very small area of what may have been well sclerosed otosclerosis; a portion 
of the deeper layer of the articular cartilage was replaced by it. The structure 
is certainly not normal for the region, but I am not sure that it was otosclerotic 
in origin. The presence of an undoubted otosclerotic process on the opposite 
side is evidence in favor of interpreting this as such also 
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Case 8.—H. B., a boy, was 1 year and 10 days of age at the time of death 
from pneumococcic meningitis. There was also bilateral acute otitis media, more 
severe on the right side; this was recognized only after the meningitis was well 
established. 

Both temporal bones were sectioned in the vertical plane. In each ear in two 
regions in which otosclerosis commonly occurs in later life there was considerable 
tissue of a structure so similar histologically to that seen in portions of early 
otosclerotic foci of later life that I am convinced it was also a true otosclerotic 
process. Because of the chance that this might be a developmental stage which 
| had previously overlooked, I have compared these with more than twenty series 
of sections of infants of about the same age and have been unable to find any- 
thing resembling this tissue in appearance. Since the earliest age at which his- 
tologic otosclerosis has previously been found is 3% years (Manasse, 1915), and 
the next youngest are two cases at 5 years (Siebenmann, O. Mayer), this case 
is of interest from the standpoint of demonstration of the early age at which an 
otosclerotic process may be definitely present, as well as that of the histologic 
features of the early stage itself. 

As the case is of such special interest it will be reported in detail in a separate 
communication, to appear in the ArcHIvEs in the near future. If this case is 
true otosclerosis, it at least is with certainty properly classified as an early stage, 
and therefore must be included in this paper. However, to avoid unnecessary 
duplication, only a brief description without illustrations will be given now. 

The condition was so similar on the two sides that a single general description 
will suffice for both. The otosclerotic tissue near the oval window was not in 
the usual form of a well defined single mass, but was scattered in irregularly 
shaped small bits, more or less discontinuous, along its entire anterior and most 
of its superior margin, and also near the fissura ante fenestram and an unusually 
large cartilage “rest” situated anterosuperior to the oval window. In these loca- 
tions there were many small spaces filled with a loose fibrous tissue in which 
plump rounded cells predominated, and in some of the areas osteoclasts were fairly 
numerous near the adjacent normal appearing bone. In some sections some such 
marrow spaces were present without any evidence of new bone formation, while 
around part of the borders of other spaces there was new bony tissue of the 
same appearance as that seen in typical otosclerosis in the adult. Where such 
otosclerotic bone was present it was sharply demarcated from the normal bone. 
The cartilaginous margin of the oval window had been invaded in a few places, 
but the annular ligament was intact, and the foot-plate of the stapes was not 
affected. At no place did the otosclerotic tissue reach either the tympanic or the 
vestibular surface of the bone, and there was no evidence of either a marginal 
sulcus or of the dense fibrous connection to the anterior crus which has been 
demonstrated in some of the adult cases. 

The promontorial margin of the round window (i.e., the bone along the 
lateral attachment of the secondary tympanic membrane) was also involved in 
both ears. Here there was a narrow zone of sharply demarcated bone of the 
otosclerotic type, in which were relatively large marrow spaces containing a very 
cellular loose fibrous tissue with a few osteoclasts and many osteoblasts. 


COMMENT 
It is only by preparing and examining serial sections of many 
temporal bones that a few cases of otosclerosis without ankylosis 


of the stapes can be discovered, because there is usually nothing 
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in the clinical history to indicate that the condition may be present. Thi 

the finding of a small otosclerotic area during the routine examination 
of sections is always unexpected, and at the same time a pleasant su 

prise. We have been particularly fortunate in this respect at th 
Otological Research Laboratory of the Johns Hopkins Universit 

recently. All of the cases described in this paper are among the blocks 
sectioned and stained between October, 1928, and December, 1929. 

In some of these cases the stapediovestibular articulation is entirely) 
normal; in others it is much altered, but in none is it well ankylosed 
In some the structural features of the diseased area indicate that it was 
growing rapidly; in others the appearance is such that it seems to have 
heen progressing in extent very slowly, if at all, during the period imme 
diately preceding death. From the clinical point of view only is it 
correct to classify these latter cases as “early stages,” for they may have 
been present for many years. In them the growth would seem to have 
become, for some entirely unknown reason, what may be termed a 
“self-limited” lesion without recognized symptoms. The fact that such 
conditions do occur lends encouragement to the attempts being made 
by many workers to bring about the arrest of progressive lesions }) 
therapeutic measures. 

The evidence from the functionally examined cases of this report 
strengthens the view that a clinical diagnosis of otosclerosis can be made 
by present methods only after ankylosis of the foot-plate of the stapes 
is well established. There is almost universal agreement concerning the 
essential clinical and anatomicopathologic observations in such relativel) 
advanced cases. The agreement as to the treatment may not be quite 
so universal, but in general the prognosis is always unfavorable so far as 
it concerns improvement of hearing. And I strongly suspect that these 
cases in which the hearing remains stationary, or improves slightly, do 
so in spite of the treatments instituted rather than because of them; i.e., 
the otosclerotic area was at the time of treatment passing into a quiescent 
stage for some unknown reason, just as some of the cases presented 
here appear to have done before the stage of recognized symptoms. That 


the bony tissue of a true ankylosis can be replaced by a normal joint 


again by any method of therapy, medical or surgical, seems highly 


improbable at this stage of the knowledge of the metabolic factors con- 
cerned. Therefore, it is self-evident that it is extremely desirable to be 
able to recognize otosclerosis clinically at or even before the stages 
demonstrated here. I have no suggestions as to how this can be accom 
plished, other than by continued attempts to correlate clinical histories 
with pathologic observations. 

The number of cases in this laboratory's series of early stages is as 


yet far too small to justify any generalizations, and accordingly I have 
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not attempted to make any. It would be useless repetition to enumerate 
as a summary even the principal items of interest in each of the cases. 
In closing, however, I wish to draw attention to the following obvious 
points of general interest. 

1. Otosclerotic changes may begin as early as the end of the first 
vear of postnatal life, a much earlier age than has heretofore been 
demonstrated. 

2. The exact location of the first appearance of the area near the 
anterior margin of the oval window is not the same in all cases (cf. 
cases 1 and 8, both being undoubtedly quite early ). 

3. The fissura ante fenestram is not always involved in the beginning 
of the pathologic process. 

4. Before ankylosis occurs a sulcus in the surface of the otosclerotic 
area near the margin of the oval window is frequently present, and this 
sulcus is filled with dense fibrous tissue which extends across and fills 
the intervening space between the wall of the fossa of the oval window 
and the medial end of the anterior crus of the stapes. 

5. In some cases, at least, ankylosis begins by the formation, growth 
and coalescence of scattered areas of calcification in this dense fibrous 
tissue, as well as in the annular ligament. 

6. An area of otosclerosis may arise near the anterior margin of the 
oval window, grow to considerable size and become quiescent without 


the formation of any calcified connections to the foot-plate of the stapes. 


7. Ankylosis myst be well started before a clinical diagnosis of 
otosclerosis is possible by the present methods of examination. 





THE METHOD OF CHOICE FOR THE CORRECTION 
OF HUMP NOSE* 


J. N. ROY, M.D. 
Professor, University of Montreal; Physician, Notre-Dame Hospital 


MONTREAL, CANADA 


In a series of previous articles, I described the treatment for a large 
number of cases of nasal deformities, either congenital or acquired as 
a result of disease, trauma or war injuries. In spite of the fact that 
the recent report on rhinoplasty in general presented to the Congrés 
francais d’oto-rhino-laryngologie in 1926 by Sebileau and Dufourmentel 
covered the subject in a fairly complete manner, I feel that I am justified 
in taking up in greater detail the question of correction of congenital 
kyphosis of the nose. 

The anatomy of the organ is too well known to require consideration 
here; I shall therefore at once describe the different methods available 
for the correction of nasal convexity and compare them. 

One should first of all make a complete examination of the region 
involved. If there is a deviation of the septum or spur or hypertrophic 
rhinitis, a submucous resection, removal of the spur and reduction of 
the size of the inferior nasal concha should primarily be undertaken. 
If the pharynx is diseased, it should be dealt with accordingly. When 
the upper respiratory passages are normal, one must determine the nature 


of the hypertrophy of the nasal osteocartilaginous framework so as to 
correct it. It is known that the thin hump nose can be improved by 
the simple procedure of removing the kyphosis, but when the dorsal 


prominence is somewhat large or markedly pronounced, one must in 
addition deal with the ascending process of the superior maxilla. 

Different incisions have been recommended for reaching the nasal 
convexity. J. O. Roe, of Rochester, N. Y. (1887), was the first to 
interest himself in the subject of the esthetic surgery of the deformed 
nose. This author reached the part to be corrected by way of the 
vestibule. 

In 1898, Monks of Boston, made a cutaneous anteroposterior incision 
below the lobule, and attained to the septum by passing through the 
columella. In 1922, J. D. Lewis described the last mentioned method 
under his name ; however, he increased somewhat the size of the section. 

In order to obtain a little more room, and to have in consequence 
a better view, Portmann adopted a method (published in 1923) which 


* Submitted for publication, April 26, 1930. 
*Read before the Congrés de la Société francaise d’oto-rhino-laryngologie, 
Paris, Oct. 17, 1929. 
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consisted in making a curvilinear incision about 3 cm. long, with the 
concavity downward, passing below the lobule. 

The same year, Gillies of London, in order to facilitate access to the 
nasal pyramid, completely detached the columella from the septum, cut- 
ting it at its junction with the lip and the mucous membrane of the two 
sides of the nares. When this flap with its lobulated pedicle was elevated, 
there was no doubt that the subsequent operative procedures were 
rendered less difficult. 


I need not consider here the cutaneous infraglabellar incision 
described by von Mangold in 1889, nor the modification of this pro- 
cedure introduced by Carter of New York in 1910. This method of 
approach, now discarded, had rather for its purpose the insertion of a 


graft to correct a saddle-back deformity of the nose. So far as I know, 
it was not recommended for cases of kyphosis. Indeed, it would be 
contraindicated here for several reasons that can easily be understood. 

What should one think now of these different external incisions ? 

At this time, when the purpose of rhinoplasty is to obtain as perfect 
an esthetic result as possible, | am of the opinion that they should all 
be given up, at least for the correction of convexities. Admitting that 
in the great majority of cases the cicatrix would be slightly visible, it is 
none the less true that some mark does remain, and one should be very 
careful, especially in the case of women. I recognize, however, that 
these incisions can be indicated when one has to do with operations on 
the tip of the nose. 

To reach the bony structure, external incisions are inadequate or 
present other disadvantages. Indeed, the sublobular section of Monks, 
even as modified by Lewis, offers a very restricted field of operation, 
since practically it reaches only the septum, causing an obstacle to the 
introduction of instruments. In order to increase the room, it is neces- 
sary to prolong it on the lobule, which renders the scar still more 
apparent. 

In view of the thinness of the integuments of the tip of the nose and 
vestibule, even after a satisfactory infiltration with a solution of procaine 
hydrochloride and epinephrine which separates the tissues more or less, 
the curvilinear incision of Portmann, about 3 cm. long, is very difficult 
to make without penetrating into the interior of the nostrils. If one 
can succeed in making the scalpel travel between the skin and the sub- 
jacent layer of tissue for the whole length, the space obtained is con- 
siderable, and the operation can be controlled by the eye. If, on the 
other hand, the knife opens up the nasal fossae, this external incision 
is not indicated, since the approach can be made by the internal route, 
and leaves no scar. 

Gillies’ method, which consists in separating the columella from the 
septum up to the lobule, greatly facilitates access to the kyphotic part ; 
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nevertheless, it is seldom employed because of the amount of mutilatio: 
it entails. 

In my opinion, the ideal procedure is to operate simply by the endo 
nasal route, making from the two sides an incision near the lower borde: 
of the quadrangular cartilage. This incision can be made a little highe: 
or lower according to the necessities of the case. After separating the 
skin from the nasal pyramid, it is important to divide with the knif 
the periosteum of the bones of the nose over the whole length of the 
median line. When the periosteum has been pushed aside, the field of 
operation is amply sufficient for the most complete intervention. Made 
in this way, this simple incision leaves no cicatrix. 

\When the osteocartilaginous ridge is freed from the tissues which 
cover it, what method should one adopt to remove it ? 

From the beginning of rhinoplasty, Roe used the scissors. 

Joseph of Berlin, who contributed so greatly to the spread of knowl- 
edge of this particular operation, still uses and recommends the saw. 
Many of the operators of his school in Europe and America follow his 
technic. 

Molinié, in 1912, was using the gouge and mallet, or else a guillotine 
of his own invention. 

Moulonguet, in 1922, described his retrograde plane. 

Two years later, Dufourmentel published a new method which 
consisted in a basal resection of the three pillars of the osteocartilaginous 
skeleton. 

Finally, Eitner, reviving Roe’s idea, made use of special short-bladed 
shears. 

What is, then, the best instrumentation and the most favorable pro- 
cedure for the correction of convexity of the nose? 

dn my belief the ordinary scissors and the Eitner’s shears are not 
sufficient to remove a bony ridge completely, especially if it is very hard. 

I have had no experience with Molinié’s guillotine; nevertheless, | 
am under the impression that there would be the same objection to it 
that there is to the scissors, and that it is easier to obtain a perfect result 
with the gouge and mallet. 

I admit that it is less difficult to advance the gouge from below 
upward than the retrograde plane of Moulonguet, which cuts from above 
downward. Besides this, in the case of the gouge, the operator has 
better control over his instrument. 

Dufourmentel’s method is much more laborious, traumatic and com- 
plicated than all the others, for after having resected the three bases of 
the skeleton of the nose, it is then necessary to fracture the nasal bones 
at their junction with the frontal bone. 


Finally, I shall compare Joseph’s saws with the double beveled chisel 


of Sheehan. In the skilled hands of the inventor, the saws give perfect 
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results in the removal of the bony crest. The cartilaginous part of the 
kyphosis is simply removed with an angulated knife. If one uses a rasp 
to correct the ridge of the nose further, because of the insufficient effect 
produced by the saw, one must be careful not to leave bits of bone in 
the field of operation, for if this detail is overlooked, there are apt tc 
be small unsightly lumps. 

With Sheehan’s chisel, it is still easier to control the different steps 
of the operation, and all chips of bone cut from the top of the nasal 


pyramid or from the sides are removed with the forceps. The chisel 


allows one to resect exactly as much as is required, and it is not necessary 
to use the rasp. It is held in the right hand. The fingers of the left 
hand protect the skin, while the progression of the instrument, obtained 
by gentle blows of a hammer by an assistant, is kept under control. As 
these chisels are of different sizes and have a double bevel, the operator 
is not likely to produce overcorrection; step by step, he removes just 
as much as he wishes. When the removal of the hump is completed, 
the periosteum is replaced toward the median line, and two strips of 
adhesive plaster are applied transversely over the nasal pyramid. In 
order further to protect the nose it is recommended to apply a small 
square of gauze, and finally a copper saddle held in place by adhesive 
tape. It is not necessary to suture the incision of the vestibular mucous 
membrane, nor to apply a dressing, and sterilization is obtained with an 
antiseptic oil or ointment. 

When the convexity is not excessive, one can obtain excellent results 
by this method. If, on the contrary, it is strongly pronounced, then, 
after removal of the osteocartilaginous ridge, it is necessary to cut the 
ascending process of the superior maxilla on each side in order to 
diminish the width of the nasal crest. In this case also there are three 
types of instruments for this purpose. 

Having made an endonasal incision opposite the lower border of 
the ascending process and having separated the periosteum of the maxilla 
on the two sides, one can use Eitner’s shears to cut the bone. In this 
case when one has reached the upper part, near the inner canthus, one 
must be careful not to injure the lacrimal sac and its attachments. 

One can just as well use the gouge and hammer, following the same 
technic and taking the same precautions in regard to the lacrimal sac. 

I believe, however, that at this stage of the operation, Joseph’s saws 
are to be preferred to the gouge and Eitner’s shears. As a matter of 
fact, with the saws the periosteum is separated from the external surface 
only, and the inner wall of the fractured bone continues to be well 
nourished by its fibrous protective tissue. More than that, with this 
method it is not necessary to do a complete section of the ascending 
process ; when the saw has incised the bone sufficiently, it is easy to push 
with the thumbs this part of the maxilla toward the bones of the nose. 
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Finally, the movements of the saw can be better controlled than those 
of any other instrument. 

The ascending process being approximated to the bones of the nose, 
it is important that the periosteum of the nasal pyramid be replaced 
properly in order to avoid a depression of the skin in the median line 
later. 

When the correction is obtained, it may happen under certain cir- 


cumstances, as when the kyphosis is pronounced in the osteocartilaginous 


region, that a slight dilatation of the nostrils results. In such a case 
the lateral cartilages should be removed. Moreover, if the nose appears 
to be too long, one should resect the septum, following the technic that 
[ will describe later. 

In this form of rhinoplasty it is unnecessary to insert sutures. The 
surgeon completes his operation by applying the apparatus of his choice 
and prescribing ointment or antiseptic oil for the nasal passages. 

In addition, I need only say that the plastic treatment of hump nose 
should in most cases be conducted under local anesthesia with a solution 
of procaine hydrochloride and epinephrine after an injection of 
morphine-scopolamine hydrobromide has been given. 


REPORT OF A CASE 

Mrs. A. B., aged 27, consulted me on Aug. 9, 1928, for a convexity of the nose 
which had developed with her growth. 

On examination I found a rather thin nasal pyramid with a moderately pro- 
nounced hump in the median line. This prominence was slightly more marked 
on the left side. From the cosmetic point of view, the appendage was too long 
and the lobule too low (fig. 1). 

By anterior rhinoscopy a slight deviation of the septum to the left was noted, 
which did not interfere with breathing. The right side was normal. There was 
nothing in the pharynx worthy of note, except a double cryptic tonsillitis. 

In view of this dysplasia, I suggested to the patient that I rectify her nose. 
Having explained to her that after the operation the nasal pyramid would appear 
to be longer, I also proposed to shorten it. She agreed only to the correction of 
the convexity. An antiseptic ointment was prescribed, and the date of operation 
was fixed for August 13. 

Operation.—A hypodermic injection of morphine-scopolamine hydrobromide 
was given half an hour before the operation. The hairy follicles were cut, and 
the nostrils irrigated. The mucous membrane, the upper lip and the skin of the 
nose were carefully sterilized with tincture of iodine. After applying cocaine to 
the vestibule, I infiltrated internally the whole of the nasal skeleton, as far as the 
infraglabellar region, with a solution of procaine hydrochloride and epinephrine. 
A few minutes later, an incision was made on both sides at the lower border of 
the quadrangular cartilage. By means of blunt concavoconvex scissors, the skin 
of the nose over the kyphosis was lifted. The periosteum was then cut with a 
scalpel in the median line the whole length of the dorsal ridge. The convexity 
being well separated, it was attacked with Sheehan's chisel and mallet. As the 
left side was somewhat more prominent than the right, it received particular atten- 
tion. In order to complete the correction, a small nodule on the quadrangular 
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cartilage was removed, with Joseph’s knife, at its junction with the bones of the 
nose. As the pyramid was very straight, the periosteum was replaced and the 
cutaneous tissues were stabilized with two strips of adhesive plaster applied trans- 
versely. The operation was completed by the application of a copper saddle. 
Eucalyptol oil was ordered for the sterilization of the nasal passages. 


The postoperative period was normal. For a few days slight swelling of the 


nose was noticed, with a violet-colored edema of the eyelids. This infiltration, 
however, disappeared quickly On August 22 the patient’s tonsils were removed 
under procaine hydrochloride-epinephrine anesthesia. 














Fig. 1—Patient with a hump nose. 


On August 25, she returned home well satisfied with the result. However, as 
| had previously warned her that the nasal skeleton would appear longer after the 
removal of the kyphosis, she became aware of this optical illusion, and was 
influenced regarding it by her friends. In consequence she came to see me on 
September 18 for this slight correction, which was postponed for eight days. 

Second Operation.—-The asepsis of the nose and the local anesthesia having been 
carried out, the columella was incised from the septum with a bistoury from 
above downward. After separating the mucous membrane on the two sides, | 
gradually removed small portions of the quadrangular cartilage at the lobule. 
I applied myself to correct the esthetic appearance of the nasal pyramid in relation 
to the conformation of the face. Finally, I resected a small part of the mucous 
membrane in both sides, and placed a few silk sutures in the two nostrils with very 
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fine needles. In order to raise the tip of the nose, some stitches were laid i 
orthopedic fashion; that is to say, the sutures crossing the mucous membrane o: 
the septum were inserted in a higher plane than those of the columella, and whe: 
the ligature was completed the overlapping disappeared, and consequently th 
lobule was drawn upward. To stabilize this suture better, it would be wort! 
while in certain cases to insert in the septum and columella two other heavy; 
retaining stitches. Experience has proved that one should try to obtain over 


correction, for when the sutures are removed, this will disappear with time. 














Fig. 2—Appearance of the patient after operation. 


When this plastic operation was completed, I applied a dressing which gently 


compressed the nostrils, and under the nose, a strip of adhesive plaster to main- 


tain the coaptation. 

The postoperative course was uneventful, and I removed the stitches on the 
seventh day. 

The patient, well pleased, left the hospital on October 5. Her shortened nose 
Was quite straight, the lobule was raised, the nostrils were narrowed, at the same 
time permitting easy respiration, and the woman seemed younger by several years, 
as can be seen from the second photograph taken six months after the operation 
(fig. 2).1 


1. This patient was presented at the Canadian Medical Association, Notre- 
Dame Hospital, June 19, 1929 
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CONCLUSIONS 
In my opinion the method of choice for the correction of convexity 
of the nose is as follows: 
1. The incision should always be made by the endonasal route. 
2. The resection of the bony ridge should be made with Sheehan’s 
double-beveled chisel. 


3. Finally, if there is any necessity to interfere with the ascending 


process of the superior maxilla, for the purpose of lessening the width 


of the nasal base and avoiding the formation of a flat area at the top, 
one must employ Joseph’s saw. 
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DEFORMITY OF THE FACE CAUSED BY NASAL 
ALLERGY IN CHILDHOOD * 


W. W. DUKE, M.D. 


KANSAS CITY, MO. 


I shall describe a deformity of the face caused typically by perennial 
nasal allergy during the period of growth. 

It is well known that chronic asthma can cause gross deformity of 
the thorax (increased dorsal kyphosis with pigeon-breast). This 
deformity is more marked and more fixed if it starts during the period of 
growth than if it is caused by asthma during adult life. Furthermore, I 
believe that the deformity is not inclined to be marked or permanent in 
seasonal cases, but characterizes rather perennial cases. The latter con- 
dition obtains in seasonal cases, no doubt, because the deformed thorax 
can regain normalcy during periods of health. The same conditions are 
factors in the development of the deformities of the face that I shall 
describe. 

It is apparent that for the normal development of the paranasal 
sinuses the sinus membranes must be in good order, and the openings 
from the nose into these sinuses must be patent; at least the openings 
must be normal and patent most of the time. There would be little 
purpose for presenting reasons for this, because the facts seem so 
apparent and clear that they should need no discussion. If the sinuses 
are filled with mucus over prolonged periods of time, and if the mem- 
branes are edematous and polypoid and the openings closed by edema 
and mucus, one should expect pathologic development of the sinuses. In 
the physiognomy of allergic children one can usually find such pathologic 
changes, which are traceable to maldevelopment in the region of the 
paranasal sinuses. This deformity can be observed even though nasal 
allergy may be so slight as not grossly to attract the attention of the 
physician or even the attention of the parents of the child. The allergic 
condition is usually called frequent colds, catarrh or wet nose, and is thus 
dismissed as a matter of minor importance. The fact is, however, that 
it almost always causes defective development of the bones of the face 
which may mark the patient for life in the same sense that breathing 
through the mouth and disease of the adenoids may mark the patient, 


but in a different way. 


* Submitted for publication, May 14, 1930. 
* Read before the Association for the Study of Asthma and Allied Conditions, 
Atlantic City, N. J., May 3, 1930. 
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TYPES OF DEFORMITY 
The deformity that is characteristic of nasal allergy in childhood is 
different from that caused by diseased adenoids or breathing through the 
mouth. It consists of a noticeable depression on each side of the nose, 


most marked at first over the region occupied by the ethmoid cells, as 


illustrated in figure 1. It starts just beneath the inner canthus of the eye 


In cases of longer standing, there is frequently a depression of the nasal 
process of the maxillary bone, so that it loses some of its prominence, 
and also below the anterior portion of the zygomatic arch, the latter in 
the areas over the antrums (fig. 2). The paranasal depression often 
gives the nose undue prominence. Occasionally there is maldevelopment 
of the nose itself, so that it appears stubby and “drawn in.” Paranasal 


depression combined with depression below the zygomatic arch may give 











Fig. 1—Beginning paranasal depression caused by chronic allergy in early 
childhood. Note the depression below the inner canthus of the eye. 


undue prominence to the cheek bones (zygomatic arch), causing a type 
of face which is characteristic of the condition and which is commonly 
observed in asthmatic adults (fig. 3). The soft parts are occasionally 
affected secondarily, giving rise to longitudinal creases in the skin of the 
face, shown in the extreme grade in figure 4. 

The type of face described is caused by the fact that the ethmoid cells 
and antrums do not develop adequately with the ..« patient’s 
face. Mucus and swollen membranes, no doubt, are reanu..iy behind the 
condition, and through impeding the entrance of air to the cells, probably 
occasionally causing a tendency to vacuum in the cells, interfere with 
adequate expansion and development of the cells. 

There is an absence of paranasal depression in the allergic child 
shown in figure 5, who was kept free from allergy during his early 


development. 
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This type of face differs from that caused by adenoids in the absence 
of the pinched appearance of the nose, in the lack of prominence of the 
upper incisor teeth and in the absence of the abnormal mouth and 
abnormal lower jaw. It may resemble the type of face caused by 
adenoids when there is an abnormally high arch in the mouth. The 
latter condition may be secondary to breathing through the mouth, which 
is, of course, rather common in the case of nasal allergy. The latter 
observation is not constant. This type of face differs from that caused 


by adenoids chiefly in that the nose rarely shows the pinched appearance, 











Fig. 2—-Same paranasal deformity which has progressed to cause depression 


of the nasal process of the maxillary bones and below the anterior portion of the 
zygomatic arch. It has caused depression or flattening of the paranasal areas. 


the front teeth are normally placed and the lower jaw is normally 
developed. 

I have watched this deformity of the face in patients for many years, 
and I believe the following facts concerning it to be true. 


It can make its appearance in young children within a year of the 


time of onset of a definite, though not necessarily severe, case of peren- 


nial nasal allergy. It can become less marked within a like time, that is, 
within one year or so, if the nasal allergy is completely relieved. 

If the condition persists through the growing period into adult life, 
it becomes fixed and permanent. 
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If perennial allergy in children is relieved soon after its onset, th 
deformity does not appear. 

The deformity rarely appears in children with purely seasonal allergy, 
even though the condition may be severe enough to cause complete stop 
page of the nose. The fact is that if patients with seasonal cases show 
this deformity, the physician should suspect the presence of perennial 
allergy in mild grade, which he has overlooked. 

The condition is frequently observed in patients whose dominant 


complaint is asthma. In fact, in many cases the asthma may be so 











Fig. 3—Same deformity carried into adult life. The depression over the 
ethmoids and antrums frequently gives undue prominence to the cheek bones and 
occasionally to the nose. 


dominant as to distract the attention of both physician and parents from 


the fact that a nasal condition exists. The appearance of the deformity 


in a case of asthma should indicate to the physician that nasal allergy 
probably does exist. 

Adults with perennial asthma whose gross symptoms date from 
mature life rather frequently show the deformity, and to me it indicates 
that they had nasal allergy in mild grade when they were young. In 
fact, in many such cases a careful history indicates that the patient 
actually did suffer from nasal stoppage, catarrh or wet nose, which was 
noticed during the growing period but which attracted only casual 
attention. 
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Fig. 4—The upper illustration is that of a child after coming in contact with 
egg, having eczema, allergic coryza and asthma. In the lower illustration note 


the absence of paranasal depression or flattening in an allergic boy (sensitive to 


egg), who was kept free from eczema, asthma and wet nose during his early 
development. 
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This deformity of the face is so characteristic that if a series of 
patients with perennial asthma should mingle with a series of normal per 
sons, it would not be difficult to pick out by the conformity of the face a 
gross majority of the patients with asthma. 

Perennial allergy is not a good thing for growing children to have. 
They are likely to be irritable and pale, to have a poor appetite and to be 
undernourished and undersized, probably in addition to being subject to 
nasal, bronchial or skin symptoms. They do not look or act like healthy 
children. If the source of the disease is removed, they frequently grow 
rapidly and a rosy color and a good appetite develop ; in fact, they regain 
good mental and physical health and show a change in their physiognomy. 

The appearance of a deformity of the face such as that described 
should convince one of the urgency of taking allergy in growing children 


seriously even though it is of a slight grade. 


SUM MARY 

There is a typical deformity of the bones of the face caused by 
perennial nasal allergy in childhood, which consists of a depression and 
flattening on each side of the nose probably caused by inadequate develop- 
ment of the ethmoid cells and antrums. This deformity gives rise to a 
characteristic appearance which can be easily recognized. 

The condition is characteristic of perennial rather than of seasonal 
cases. When it is observed in a seasonal case, one should look for 
perennial reaction in mild grade. 

If the cause of allergy is removed, the deformity of the face often 
becomes less marked as growth and development proceed. 

If the deformity persists during the growing period into adult life, it 
is almost certain to be fixed and permanent. 

The deformity does not resemble the deformity caused by adenoids 
or breathing through the mouth, unless complicated by one or both of 
these conditions. 

The condition is serious enough to warrant an effort to discover and 


remove the cause of perennial reactions in children, even though the 


discomfort caused by it is slight. 





BONES AS OVERLOOKED FOREIGN BODIES IN 
THE LUNG* 


CHEVALIER LAWRENCE JACKSON, M.D. 
Clinical Professor of Bronchoscopy and Esophagoscopy, Temple University 
School of Medicine 


PHILADELPHIA 


Zones are a fairly common kind of foreign body, but they usually 
lodge in the food passages. In 2,461 cases of foreign body, bones were 
found in about 15 per cent, but in over 90 per cent of these the bones 
were in the food passages (table 1). Another statistical point is that 
bones occurring as foreign bodies in the lung are more often “over- 
looked”’ than other foreign bodies. Of the bones removed from the 
bronchi in the Chevalier Jackson Clinics, about 40 per cent had been 
“overlooked,” as compared with only about 10 per cent of the total 
number of foreign bodies. By “overlooked,” I mean allowed to remain 
in the patient’s anatomy without a definite diagnosis for periods varying 
from six weeks to ten years. 

I have tried to show in tabular form the salient features of ten typical 
cases of overlooked bone in the lung (table 2). For example, in case 
608, there is both a positive history and a positive roentgenogram, and 
yet the foreign body was allowed to remain in the lung for nine years! 
In only two of these cases was there a total absence of suspicious history. 
Why then, in cases with a positive history, has the presence of bones 
remained undiagnosed ? 

REPORT OF CASES 

Case 608.—There was a definite history of choking on a bone, and yet the 
patient was treated for nine years by various physicians and in various sanatoria, 
until finally it was thought worthwhile to make stereoscopic roentgenographic 
studies and reconsider the question of a foreign body. A suspicious shadow was 
found in the region of the right bronchus (fig. 1), and the patient was sent to 
Philadelphia for a bronchoscopy. A beef bone was found in the bronchus of the 
right lower lobe and was removed (fig. 4, 608). 

Case 867.—A man, aged 61, was sent in for a diagnostic bronchoscopy because 
of persistent cough and sometimes blood-streaked sputum. There was a definite 
history of choking on a bone about a year previously. Roentgen examination and 
physical signs both pointed to a lesion of the right lower lobe. A beef bone was 
removed from the bronchus of the right lower lobe (fig. 2, 867). In this case 


there was a positive history, but the roentgenogram was negative for foreign body 
shadow. 


* Read before the Section of Otolaryngology of the College of Physicians of 
Philadelphia, Jan. 16, 1929. Revised and submitted for publication, May 1, 1930. 
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Case 1586.—A woman, aged 28, giving a history of continuous cough for th 
past eighteen months, dated her symptoms from a coughing and gagging attack 
which came on while she was eating veal. She gave the history of three attacks 
of “pneumonia,” the first one about six months after the choking incident. Roent- 
genographic study and physical examination revealed an atelectasis of the right 
lower lobe due to bronchial obstruction. A veal bone was removed from the 
right stem bronchus (fig. 2, 1586). 

Case 1588.—The patient gave a history of cough of three years’ duration. 
Physical examination showed dulness at the left base posteriorly. A roent- 


Tas_e 1.—Data on Cases of Foreign Bodies * 


Total number of foreign bodies (March, 1930) os 
ae ‘ 387 (15.7%) 


Bones in food passages 
Bones in air passages.. 


(91.7%) 
(8.3%) 


359 
29 
32 


Percentage of foreign bodies of all kinds ‘“‘overlooked’’... - 10% 
Percentage of bones in the lung ‘‘overlooked” : 40% 


A shows the percentage of bones among foreign bodies; B, the relative incidence of bones 
as foreign bodies in the air and in the food passages, and C, the percentage of bones in the 
lung that have been overlooked as compared with the percentage of foreign bodies of all 
kinds that have been overlooked. 


Taps_e 2.—Overlooked Bones in the Bronchi * 


Physical 
Foreign Body Bronchus Sojourn X-Ray History Signs 


Beef bone Right 9 years 
Beef bone Right 1 year 
Veal bone Right 1% years 
sone Left 3 years 
Chieken bone Right 10 weeks 
Bone Left 13 months 
Vertebrae of Left 1 year 
squirrel 
Bone Right 10 years 
2332 2 26 Turbinate bone Left 2 months 
2444 4 3 Chicken bone Left 6 weeks 


* This table shows the salient features of ten typical cases of overlooked foreign body in 
the tracheobronchial tree. Note that the roentgen examination was positive in only two cases; 
by that I mean that in only those two cases was a definite foreign body shadow present. Also 
note that in only two cases was there a total absence of suspicious history. Physical signs 
were marked positive in every case, because in every case some physical signs were present 
that would be in harmony with a diagnosis of foreign body. In very few of the cases were 
these signs pathognomonic. 


genogram showed an extensive pathologic process in the left side of the chest, 
but no foreign body. Several bronchoscopies were performed, pus being aspirated, 
and the stenosed bronchus of the left lower lobe dilated, before a bone was found 
and removed (fig. 2, 1588). 

Case 1856.—A woman, aged 48, had a dry cough, and gave a history of choking 
while eating chicken soup about two months before she presented herself. Shortly 
after the incident she became sick and was treated for grip. She then began to 
wonder about the possibility of a foreign body. Roentgenographic study and 
physical examination were suggestive of a foreign body, and the patient was 
referred for bronchoscopy. A small bone was removed from the right stem 
bronchus (fig. 2, 1856). 
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Case 2009.—A woman, aged 57, complaining of a slightly productive cough 
and pain in the left side of the chest, had been treated by several physicians, the 
last one of whom referred her to the Bronchoscopic Clinic. Roentgenographic 
examination showed only “some slight increase in the markings over the left lower 
side of the chest,” and physical examination was negative except for “musical 
rales which simulate asthma,” heard over the left lung. A bone was removed 


from the left main bronchus (fig. 2, 2009). 


Fig. 1 (case 608).—Roentgenogram of the lungs of a patient with a bone in 


the right bronchus for about nine years. (See figure 2, 608.) 


Case 2151.—There was a definite history in this case of the patient’s having 
choked while eating squirrel just one year previous. The roentgenogram taken 
on admission was negative for a foreign body shadow, though it showed a large 
abscess of the left lower lobe and displacement of the heart to the affected side, 
which was suggestive of obstruction of the left bronchus (fig. 34). Bronchoscopy 
done elswehere some time before had failed to reveal a foreign body, but three 


vertebrae of a squirrel were removed from the left bronchus (fig. 2, 2151), and 
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after several additional bronchoscopies for aspiration, the patient was discharge: 
his chest practically clear (fig. 3D). 

Case 2444.—A woman, aged 38, was admitted to the hospital complaining o{ 
paroxysmal cough, some shortness of breath, pain in the left side of the chest 
on coughing, and a wheeze. Roentgenographic study was negative for an opaqu 
foreign body (fig. 4). Physical examination showed some lagging of the left 
side of the chest, and moist rales, more marked over the left lung. A chicken 
bone was removed from the left bronchus, after which the wheeze promptly dis 


appeared. 
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Fig. 2—Ten specimens of overlooked bones removed from the lung after 
sojourns of from six weeks to ten years. (These specimens may be seen at the 
Mutter Museum, in the College of Physicians, Philadelphia. ) 


The foregoing cases are from the records of the Chevalier Jackson 
Bronchoscopic Clinics. (The endoscopists were as follows: cases 608, 
867, 2444, Chevalier Jackson; cases 1588, 2151, Gabriel Tucker; cases 


1586, 1856, 2009, Louis H. Clerf.) My own cases, 2185 and 2332, 


will be discussed more fully. 


Case 2185.—This patient, referred to me by Dr. Harold F. Robertson, gave a 
history that was negative for foreign body, but Dr. Robertson thought she ought 
to have a bronchoscopy for diagnosis, and possibly a series of bronchoscopies for 


treatment. 





JACKSON—FOREIGN BODIES IN’ LUNGS 503 


The following “history of present illness” is quoted from the hospital record, 
and will repay careful reading: 

“Patient states that prior to 10 years ago she was symptom-free. At 
that time she had a severe attack of ‘pneumonia with pleurisy’ which con 


fined her to bed for a period of six or seven weeks. Cough was present, with 


G D 
Fig. 3 (case 2151).—.4, roentgenogram taken on admission; B, C and D, roent- 
genograms taken after the removal of foreign bodies from the lower lobe bronchus 
of the left lung (three vertebrae of a squirrel), showing gradual clearing of the 
lung. Several bronchoscopies were done for aspiration of pus after the removal 
of the obstruction. Note the fluid level visible in C. (See figure 2, 2151.) 


expectoration of yellowish material. She recovered except for persistent cough, 
with slight expectoration. Patient states that since ‘pneumonia’ she has never 
been free of cough, and that with each ‘cold’ it would become more severe and 
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expectoration would increase. Five years ago she was again in bed over a peri 
of several weeks. Since then she has had cough with slight production of yellowish 
material. Expectorates about one-half a cupful in twenty-four hours. Complains 
of night sweats which are more marked during severe coughing attacks. States 
coughing ‘tires her out’—‘seems to lose strength.’ Thinks she has lost som 
weight—definite amount not known. For past two years patient has had various 
treatments, including vaccine therapy and different medicines, with only ver) 
slight improvement in condition.” 

The physical signs present on admission, to quote the internist, were those of 
“an indolent pneumonitis at the right base, and a chronic pleuritis in the sam« 
area.” Roentgenographic study showed no foreign body shadow, but the appear- 
ances at the base of the right lung were those of “‘a chronic interstitial pneumonitis 
with brenchiectasis (fig. 5). 


Fig. 4 (case 2444). —Roentgenogram of the lungs of a woman admitted to the 
hospital with a history of choking while eating chicken six weeks before, and 
complaining of persistent cough. (See figure 2, 2444.) 


On bronchoscopy, | found a triangular piece of bone, embedded in bleeding 
granulation tissue, in the bronchus of the right lower lobe (fig. 6). After removal 
of the bone, the patient improved rapidly. She soon discarded her sputum cups, 
and was able to sleep through the night without interruption by coughing attacks 
Likewise, the physical and the roentgen signs showed rapid improvement in the 
condition of the lung. 

Case 2332.—This case is one of especial interest to the rhinologist. The “his- 
tory of chief complaint” was as follows: 

“On the 18th of May patient states she had her tonsils removed under ether 
anesthesia. In the afternoon after the tonsillectomy. she complained of pains in 
the back. Dr. ————— states: ‘both tonsils, a small amount of adenoid tissue, 
and a large right middle turbinate were removed. She made a good ether recovery 
until about 10 hours after operation, when she had severe pain in the left lower 
chest and back with chills and a temperature of 104 F. Examination, including 
x-ray, showed a pneumonic process involving the left lower lobe. Temperature 
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ranged between 102 and 104 F. for four days, then about 100.5 for five days, 
then normal for three weeks with slight afternoon elevations, and then normal 
for past two weeks. Patient states that at the onset her sputum was blood 
streaked and about two weeks ago it had a pinkish tinge. She was told she had 
pneumonia and was treated accordingly. She was discharged after three weeks’ 
hospitalization, somewhat improved. Cough has been present since the third day 
after tonsillectomy, and the patient states that her sputum is purulent, with foul 
odor at times. About one week after discharge from the hospital, pains in the 


Fig. 5 (case 2185).—Roentgenogram of the lungs of a woman 64 years of age, 
who was admitted to the hospital with a history of productive cough and night 


sweats for the past ten years. (See figure 6.) 


Figure 6 Figure 7 


Fig. 6 (case 2185).—Triangular piece of beef bone removed from the right 


lower lobe bronchus after a probable sojourn of about ten years. 


Fig. 7 (case 2332).—Piece of the middle turbinate bone removed from the left 


bronchus of the patient whose roentgenogram is shown in figure 8. 


chest and back became severe. Dr. - advised x-ray examination, a report 
of which was as follows: 

‘The diaphragm moved freely and normally on both sides. The heart and 
aorta seemed normal in size and contour. The entire right lung field was clear, 
without evidence of abnormal infiltration at any point. On the left side a slight 
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haziness was visible in the lowermost third of the lung field. The upper two 


thirds seemed entirely clear. The shadow at the base did not obscure the diaphragn 


at any point. This shadow was not entirely homogeneous but showed a somewha 
mottled appearance in places. It was not sharply demarcated at any point, bu 
shaded upwards into normal looking lung. Fluoroscopic study was made with th: 
patient at every angle. In addition films were taken at various projections. Nx 
distinctly localized shadow could be made out and nothing resembling a fluid level 
was visible. Conclusions: There is evidently still some pathology at the left 
base. The general appearance is somewhat improved over the last examinatio1 
made. The appearances are consistent with a slight degree of pleural thickening 
plus some pneumonitis. There is no definite indication of a lung abscess, although 
the possibility of an early abscess cannot be ruled out.’ 

“After this x-ray examination, the patient was told there was a small abscess 


in her left lung. —— continued the treatment, which now consisted of 


Fig. 8 (case 2332).—Roentgenogram of the lungs of a patient admitted to the 
hospital for treatment of post-tonsillectomic abscess. At an operation two months 
previously “both tonsils, a small amount of adenoid tissue, and a large right middle 
turbinate’”’ were removed. (See figure 7.) 


postural drainage. She improved under this regime, the amount of sputum becom- 
ing less, with diminished cough. Slight cough persists, however, and chest pain 
is now on the right side.” 

On bronchoscopy, I found the mucosa of the left bronchus to be markedly con- 
gested, and there were exuberant granulations on the median wall just below the 
carina, A moderate amount of purulent secretion was present, after the aspiration 
of which a foreign body was seen, which on removal was found to be a piece 
of turbinate bone (fig. 7). Roentgenographic examination on admission to the 
hospital had shown nothing but some peribronchial fibrosis in the right lung 
(fig. 8). No physical signs had been elicited, except a few rales at the left base 
and some impairment of the percussion note in the right hilus region. The 
internist’s diagnosis was “low grade pneumonitis, left base, and infiltration, right 
hilus.” 
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CONCLUSION 
Again I ask, why did the presence of these bones remain undiag- 


nosed for such long periods? Three of the most important factors were 


probably the following : 


1. A symptomless interval followed the accidents. 

2. Physical signs, though present, were capable of being otherwise 
interpreted. 

3. The roentgenogram showed a pathologic process, but in all but 
two cases the picture was negative for a foreign body shadow. 

4. History of foreign body, though present in all but two cases, either 
was not elicited, or was not given the credence it should have been 
given. In one of the two cases in which history is marked “negative” 
in table 2, case 2185, the patient finally recalled choking on the beef 
hone about ten years before. 

The lesson taught by the foregoing cases is this: 

Foreign body must always be thought of in the diagnosis of chronic 
pulmonary disease, whether or not there is a suspicious history, whether 
or not physical signs are pathognomonic, whether or not the roent- 
genogram shows a suspicious shadow, and even if the first bronchoscopy 
proves negative. 





SPONTANEOUS PNEUMOTHORAX COMPLICATING 
CARDIOSPASM * 


HARRY G. WOOD, M.D. 
AND 
PORTER P. VINSON, M.D. 


ROCHESTER, MINN. 


Patients suffering from cardiospasm have more or less difficulty in 
forcing food from the esophagus into the stomach. In the early stages 
of the disease, dysphagia may be pronounced, and loss of weight and 
strength results. As the condition progresses, many patients find that by 
increasing intrathoracic pressure when the esophagus is filled with food 
they are able to overcome the obstruction at the cardia and force the 
contents of the esophagus into the stomach. This is accomplished in the 
following manner: The esophagus is filled with food and the patient 
assumes an erect posture with the left hand resting on a table or against 
a wall; the patient swallows several glasses of water in rapid succession 
and increases intrathoracic pressure by taking a deep inspiration, forcing 
the chin well downward and forward on the thorax, and then closing the 
mouth and nasopharynx and making a forced expiratory effort; this 
forces the food into the stomach and not infrequently the swallowed 
water will be regurgitated. At times, solid food or liquid can be swal- 
lowed alone, but:usually it is necessary to take food and liquid together. 

Although this method of swallowing is ordinarily considered a safe 
procedure, at times the face may become suffused, cyanosis may be 
marked, and the patient may appear to be considerably distressed. The 


following report of a case illustrates the fact that forced deglutition may 


be attended with uncomfortable or serious complications. 


A man, aged 46, had had symptoms of cardiospasm for thirty-two years. He 
had found that solid food or liquid could be forced into the stomach by the 
method described, and he had practiced it successfully for many years. 

On the evening of Jan. 4, 1930, while he was forcing a glass of malted milk 
through the cardia, he noticed a gurgling sensation in the left side of the thorax, 
which was accompanied by coughing. There was no pain. An hour later, dyspnea 
and tachycardia were noted; these symptoms gradually increased until the next 
afternoon, when it was necessary to call a physician. A diagnosis was immedi- 
ately made of left spontaneous pneumothorax, with complete collapse of the left 
lung. The patient lay more comfortably on the right side and did not notice any 
splash in the thorax on turning from one side to the other. After remaining at 
home for one week, he was moved to a hospital; he rernained there for three 
weeks, with gradual improvement in his general condition and decreasing dyspnea. 

* Submitted for publication, May 8, 1930. 

*From the Division of Medicine, the Mayo Clinic. 




















Fig. 1—Spontaneous pneumothorax with partial collapse of left lung and a 


small amount of pleural effusion. 





Fig. 2—Cardiospasm with moderate dilatation of the esophagus 
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The patient came to the Mayo Clinic on Feb. 25, 1930, to have the cardia dilate 
\t that time, the left lung was still in partial collapse, and there was evidence « 
a healed tuberculous lesion in the upper lobes of both lungs (fig. 1). A roent 


genogram of the esophagus revealed a typical cardiospasm with moderate dilata 


tion of the esophagus (fig. 2). The cardia was first dilated with a number ¢ 

French sound, and this was followed in three days by hydrostatic dilatation. At 
the time of dismissal, on March 11, the patient was completely relieved fron 
dysphagia, and when the esophagus was examined roentgenoscopically, there was 
practically no lagging of the barium sulphate meal at the cardia. 





ELECTROSURGICAL EXTIRPATION OF THE TONSILS 


A CLINICAL STUDY OF THE VARIOUS METHODS EMPLOYED, 
WITH THEIR END-RESULTS * 


LEWIS J. SILVERS, M.D. 
Otolaryngologist, Ocean Hill Memorial Hospital 


NEW YORK 


Many conflicting views are now prevalent as to the efficacy of 
electrosurgery in the complete extirpation of the tonsils. There are 
those who have attempted the method and for diverse reasons have 
found it unsatisfactory; then there are others who, like McKenzie,’ 
are convinced that surgical diathermy will come to be the method of 
choice in the removal of tonsils in adults. 


Opinions are so divergent that it occurred to me to analyze my six 


years’ experience with a gradually changing technic. By elucidating 


methods for the successful electrothermic extirpation of tonsils, and 
by noting possible causes of failure, I may clarify a new subject that 
has been greatly shrouded by ignorance and misunderstanding. 

Modern medicine emphatically supports the principle of eradicating 
all foci of infection. A tonsil as the possible focus of infection may 
be either conservatively treated or radically removed, depending on 
indications. Electrosurgery opportunely comes to one’s aid here and 
enables one either to treat in moderation or to extirpate totally the 
infected nodes. Nagelschmidt * in 1908 first showed how one can accu- 
rately measure the amount of current entering and leaving the diathermy 
apparatus and thus determine precisely the degree of reaction in the 
tissues treated. Kowarschik,® in his original work in 1913, described 
the practical application of the high frequency current in medicine. 
soth of these pioneers were extremely influential in establishing electro- 
thermic methods on a sound scientific basis. 


sé 


In a chapter in his “Lehrbuch der Diathermie” on the place of dia- 
thermy in surgery, Nagelschmidt adequately described the superiority 
of electrosurgery over the orthodox surgical operation. He showed 


how the procedure may be used under complete control, either at once 


* Submitted for publication, May 1, 1930. 

1. McKenzie, D.: Diathermy Extirpation of Pharyngeal Tonsils, Brit. M. J. 
2:951 (Nov. 23) 1929; abstr., J. A. M. A. 94:221 (Jan. 18) 1930. 

2. Nagelschmidt, Carl Franz: Lehrbuch der Diathermie fiir Aerzte und 
Studierende, Berlin, Julius Springer, 1913. 


3. Kowarschik, Josef: Die Diathermie, Berlin, Julius Springer, 1913. 
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under local anesthesia or piecemeal without anesthesia. Sterilization 
of the wound occurs automatically; loss of blood, if any occurs, is 
negligible. The sealing of the lymphatic and blood channels occurs 
during the operative procedure. He showed that electrosurgery is true 
surgery, substituting the modified electric current as the destructive or 
cutting agent for the scalpel or snare. 

From the experimental stage one comes to the practical application 
of surgical diathermy in the extirpation of the tonsils. As described by 
Dillinger,* Georges Portmann of Bordeaux has used electrothermic 
methods in selected cases since 1913 with gratifying results. He used 
this treatment chiefly for diseased tonsils in the large group of patients 
with (a) hemophilia, () tuberculosis, (c) nephritis, (d) cardiac dis- 
ease, (¢) acute syphilis and (f) general debility following devastating 
infections. In America, Dr. F. H. Law, New York, first used electro- 
desiccation of faucial tonsils in his clinic at the Manhattan Eye and 
Ear Infirmary in 1921, as described by McFee.® Since then, rapid 
progress has been made both in technic and in the refinement of the 
apparatus, so that one may now control the current to the fraction of 
a milliampere. This is clearly shown by the work of Clark ® in the 
desiccation of minute epitheliomas of the lids, canthi and conjunctiva. 

A clear and concise understanding of the nomenclature used in 
electrosurgery is imperative. I shall follow the terminology adopted 
by Wyeth? in his “Surgery of Neoplastic Diseases by Electrothermic 
Methods.”” Fulguration or surface dehydration is accomplished by the 
Oudin or monopolar current. The surface is sprayed by a spark, no 
part of the applicator touching the tissue treated. Desiccation or mono- 
polar endothermy is accomplished by penetrating the mass to be treated 
and thus producing a mummified effect on the tissues. Coagulation, or 
bipolar endothermy, is produced by the D’Arsonval current, which has 


a hyalinizing effect on the tissues. The endothermic knife, or cutting 


current, employs a three element vacuum tube current which causes a 
molecular dissolution, simultaneously sealing the lymphatics by a thin 
line of coagulation. 

The histologic effects of desiccation and coagulation were shown by 
Clark, Morgan and Asnis.* They found that cells submitted to desic- 


4. Dillinger, G. A.: M. J. & Rec. 125:659 (May 18) 1927. 

5. McFee, William B.: Paper read before the American Society of Physio- 
therapy, Washington, D. C., 1926. 

6. Clark, William L.: Uses of Desiccation Method in Ophthalmology: With 
Special Reference to Eiptheliomas of Lids, Canthi and Conjunctiva, J. A. M. A. 
67:17 (July 1) 1916. 

7. Wyeth, George Austin: Surgery of Neoplastic Diseases by Electrothermic 
Methods, New York, Paul B. Hoeber, Inc., 1926. 

8. Clark, W. T.; Morgan, J. D., and Asnis, N. J.: Electro-Thermic Methods 
in Treatment of Neoplastic and Other Lesions, with Clinical and Histological 
Observations, J. Radiol. 2:233 (April) 1924. 
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cation (monopolar or Oudin current) were shrunken and shriveled and 


that the nuclei were condensed and elongated with a suggestion of cell 
outline, the whole assuming a mummified appearance. The blood vessels 
were thrombosed, and there were no evidences of hemorrhage. In the 
case of coagulation, the cell outline was entirely lost; the affected 
elements were fused into a structureless homogeneous mass appearing 
not unlike hyalinization. 

In the early part of 1924, I first attempted tonsillectomy by means 
of electrodesiccation of each tonsil at repeated intervals. I found that | 
could readily shrink the hypertrophied nodes and convert the lymphatic 

















Fig. 1—Coagulation and destruction in situ; sealing of vessels by desiccation 
deeply and superficially. A, treatment of a piece of meat by endothermy; on the 
right there is a pinpoint area of the mildest desiccation; on the left, the applica- 
tion of 1,000 ma. for half a minute has resulted in moderate coagulation. 8, meat 
treated by a heavier current; at the left there is heavy coagulation; in the center 
is a surface burn produced by the application of a Paquelin cautery for half a 
minute; on the right appears the result of the insertion of a cold Paquelin appli- 
cator which was then given 1,000 ma. for half a minute by the attachment of 
one pole of the bipolar current (from Wyeth: Surgery of Neoplastic Diseases 
by Electrothermic Methods, New York, Paul B. Hoeber, Inc., 1926). 


vascular tissue into a fibrous mass which remained in situ. This was 
later confirmed by Skillern, Jr.,° at the University of Pennsylvania 


9. Skillern, Samuel Ruff, Jr.: The Last Word in Tonsillectomy Including 
Diathermy or Electro-Coagulation, Virginia M. Monthly 55: 723 (Jan.) 1929. 
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Post Graduate School. I soon learned that fulguration or “surface 
sparking” was good for superficial and small tumors; that desiccation 
by means of the application of monopolar endothermy directly to the 
mass was capable of removing larger growths and penetrating to a 
depth commensurate with the amount of current applied. This was 
who removed the tonsils com- 


10 


amply shown by the work of Power 
pletely in one treatment by deep desiccation. 


hes 














Fig. 2.—Cross-section of the right tonsil: 1, epithelial layer of pharyngeal 
mucosa reflected into crypts; 2, crypts; 3, basement membrane of pharyngeal 
mucosa; 4, submucosa of the pharynx; 5, superior constrictor muscle of the 
pharynx; 6, posterior pillar of fauces; 7, anterior pillar of fauces; 8, lymphoid 
follicles. The needle should follow the crypts if possible; a, when inserted in the 
supratonsillar crypt, the needle is pointed away from the pillar anteriorly; 0, in 
the middle of the tonsil, the needle is directed both anteriorly and posteriorly, 
superiorly and inferiorly; c, coagulation and desiccation area; d, desiccation only; 
e, when inserted in the infratonsillar crypt, the needle is pointed away from the 
pillar posteriorly (From Duplessis, Jean: Indications and Contraindications for 
Tonsillectomy, in Clin. M. & Surg. 36:878 [Dec.] 1929). 


10. Power, William T.: Electro-Desiccation for the Removal of Tonsils, M. J. 
& Rec. 128:641 (Dec. 19) 1928. 





SILVERS—ELECTROSURGICAL TONSILLECTOMY 515 


In spite of the sentiment against the coagulation treatment for 
diseased tonsils, I attempted this method and found that I could 
quickly remove large masses of tonsil. The rapidity of removal carried 
with it the possibility of defeating one of the purposes of electrosurgery, 
namely, the prevention of operative and postoperative hemorrhages ; 
hence, the development of a newer technic that guards against excessive 
sloughing and hemorrhage caused by the breaking away of large masses 
of coagulated tissue. I follow up the visible action of the bipolar or 
d’Arsonval current with the monopolar or Oudin current, employing 
both fulguration on the surface to seal the lymphatics and deep desic- 
cation to shut off the vessels below the superficially coagulated area. 

According to the histologic observations of Skillern, desiccation is 
the effect of the unipolar current, which brings about the evaporation 
of the fluid elements of cells, leaving the treated tissue in a dehydrated 
condition, such as exists in a state of mummification. This can be 
brought about by burying the needle in the tissue instead of playing 
high-frequency sparks on the surface of the tissue (fulguration). In 
desiccation and fulguration, high voltage and low milliamperage are 
essential. In coagulation, Skillern noted the exact opposite of these 
two methods. This is accomplished by heavy milliamperage and low 
voltage of the bipolar or d’Arsonval current. The current is converted 
into destructive heat within the tissue by the resistance of the tissue 
to the rapidly oscillating current, and is concentrated about the point of 
the active electrode, coagulating the protoplasmic and cellular structures. 

Skillern continued to state, and here he corroborated my observa- 
tions during the past six years, that electrocoagulation is an entirely 
safe and commendable procedure when complications contraindicate 
the usual radical method. The use of this destructive element is not 
without grave dangers, and requires as much skill and knowledge of 


the part as would be required in the orthodox surgical procedure. 
In his clinical work at the Post Graduate Hospital of the University of 
Pennsylvania, Skillern found that, to all appearances, the heat neces- 


sary to destroy the tonsillar tissue destroyed the infecting organisms 
within the depths of the crypts. This he showed conclusively by the 
bisection of removed, partially coagulated tonsils that had received 
two or more treatments. The cells below the destructive line, which 
received no direct coagulating heat, presented a normal picture. Here 
again I agree. It is gratifying to note the constitutional improvement 
in these cases after the second treatment. 

In many of my cases, especially in children from 6 years of age to 
adolescence, when the lymphoid involvement and the resultant symp- 
toms are greatest, I have noted a gain in weight after the second 
treatment. Some children gain as much as 10 pounds (4.5 Kg.) before 
the completion of electrosurgical tonsillectomy. This is significant, as 
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it indicates that many persons are aided by mere destruction of the 
active infection in the tonsils, and actually do not require complete 
extirpation. This accords with the observations of Knox,'' who, by 
means of irradiation of tonsils and shrinkage of nodes, produced 
marked clinical improvement in children who had had debilitating 
ailments, such as repeated sore throats, cardiac disease, tuberculosis, 
bronchitis or pneumonia. From my experience with diathermy I know 
that one may expect these same results long before the tonsils are 
actually removed. Deep and penetrating medical diathermy has pro- 
duced the same beneficial clinical effects in persons whose tonsils are 
still in situ. I attribute these desirable results to a conversion of the 
vascular and easily infected lymphoid tissue to the nonvascular fibrous 
tissue which is less capable of harboring bacteria, and to a destruction 
of all pathogenic bacteria in the crypts of the tonsils. 

Fein ‘* questioned the wisdom of the removal of tonsils in children 
in the majority of cases. He stated that tonsils should be extirpated 
only if they are too large or really diseased or when there is recurrent 
tonsillitis. According to McAuliffe,’* the orthodox tonsil operation 
still falls far short of perfection. His masterly description of the 
factors causing an internecine war between specialists presents a point 
of view that is enlightening. He further questions whether tonsils that 
become diseased are not more likely to become so later than in infancy. 
Yet how much more frequently is the operation performed in the young, 
while the old are left unmolested? With the advent of surgical dia- 
thermy by the needle method, ably demonstrated by Lewy ™ in 1923, a 
method has been evolved that is capable of successful and complete 
enucleation of the tonsils by an interrupted dissection procedure. 


REPORT OF CASES 
The following cases illustrate the superiority of electrosurgical 
tonsillectomy over the orthodox method. 
Hemophilia or Blood Dyscrasias—About 15 per cent of my cases 
fall into this category. 
Case 1.—A boy, aged 6 years, had been frail and undernourished since infancy 
At birth, circumcision required suturing on account of profuse bleeding. Ecchy 


mosis resulted on the slightest bruise. The hemoglobin content of the blood was 
65 per cent. Clotting time was markedly delayed. Tonsillectomy had _ been 


11. Knox, Leila: Radiation Therapy of Tonsils, J. A. M. A. 94:705 (March 
8) 1930. 

12. Fein: Tonsils as Portal of Infection, Med. Klin. 19:306 (March 11) 1923. 

13. McAuliffe, George B.: The Perfect Tonsillectomy, M. Rev. of Rev. 35: 
157 (March) 1929. 

14. Lewy, A.: Surgical Diathermy by Needle Method, Ann. Otol. Rhinol. & 
Laryngol. 32:1086 (Dec.) 1923. 
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idvised for several years on account of mouth breathing due to hypertrophied 
and diseased tonsils and adenoids. The parents feared that the child might bleed 
to death, and therefore delayed operative intervention. Electrosurgical removal 
of the tonsils and adenoids was accomplished in fourteen treatments by desicca- 
tion and fulguration combined. The only anesthesia used was 2 per cent butyn 
sprayed on the faucial tonsils and retronasally with Silvers’ modification of the 
De Vilbiss no. 56 postnasal syringe. No bleeding was noted during the entire 
period of electrosurgical tonsillectomy and adenoidectomy. 

Case 2.—A physician, aged 44, had been advised to have a tonsillectomy over 
twenty years before. On account of a plethoric constitution and difficulty in 
stopping hemorrhage in minor trauma, he had always feared the radical cutting 
operation. The tonsils were enormously hypertrophied, polycryptic and highly 
vascular. With no untoward reaction, the patient attending to his large general 
practice daily, gradual extirpation was effected by the newer technic. 

Case 3.—A woman, aged 31, showed delayed coagulation time; she bled freely 
on the slightest trauma. She had had infantile paralysis at 6 years of age. For 
seven years she had noted progressive enlargement of the cervical lymph nodes 
on the left side. A large matted mass was observed in the region of the tonsillar 
node. The tonsils were markedly hypertrophied and diseased. The patient had 
refused surgical tonsillectomy by many laryngologists, who undoubtedly suspected 
tuberculous lymph nodes. A definite recession in the size of the mass followed 
a profuse discharge of foul-smelling pus and blood subsequent to the first treat- 
ment. A cutting current was employed to incise the abscessed tonsil. Coagula 
tion and desiccation were supplemented by fulguration in the final stage of the 
tonsillectomy. Fulguration was required to obviate bleeding. 


Senility with General Debility, Usually Accompanied by Chronic 
Progressive Auditory Changes and Deafness of Varying Degree.— 


This type of case constituted about 10 per cent of those treated in the 


present series. 


Case 4.—A woman, aged 57, 142 pounds (64.4 Kg.) in weight, with a blood 
pressure of 160 systolic and 95 diastolic, complained of paresthesia of the sensory 
nerves of the tongue. A diagnostician, in a careful examination, found no evidence 
of disease except large, diseased tonsils; he advised tonsillectomy at once. I began 
desiccation of the tonsils in October, 1924. No coagulation was used at that 
time, and the tonsils were merely shrunken in situ. The infection in the crypts 
was cleared up, the lymphoid tissue being converted to a fibrous stump, and the 
patient subsequently enjoyed perfect health. She was examined a week before 
this writing, and showed no signs or symptoms referable to her throat, although 
the fibrous tonsillar stumps were still clearly visible. 

Case 5.—A woman, aged 55, 155 pounds (70.3 Kg.) in weight, with a blood 
pressure of 98 systolic and 60 diastolic, and 60 per cent hemoglobin, had markedly 
enlarged, polycryptic and diseased tonsils. Tonsillectomy had been advised many 
years before but had been refused on account of general debility and secondary 
anemia. The tonsils were extirpated by coagulation, desiccation and a cutting 
current. Fulguration was used in the terminal stage when the crypts had been 
completely exenterated by the coagulating and cutting current. 


Cardiorenal Disease —These cases are common; they formed about 
20 per cent of the present series. The following cases are typical of 
this class. 
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CasE 6.—Mrs. W. F., a thin and undernourished woman, aged 56, 143 pounds 
(64.8 Kg.) in weight and five feet, ten inches (177.8cm.) in height, had chronic inter- 
stitial nephritis; hypertension had been present for many years. The average 
blood pressure was 235 systolic, and 140 diastolic. A retinal hemorrhage 
had recently occurred in the right eye. Ophthalmoscopic examination revealed 
marked tortuosity of the retinal vessels of both eyes with old hemorrhagic 
retinitis causing marked amblyopia of the right eye. The patient was told 
that she had a kidney condition which was probably due to infected tonsils. The 
tonsils oozed pus on the slightest pressure. The fauces were first cleaned up 
thoroughly with antiseptic and astringent sprays, and the pus was expressed from 
the crypts. Light coagulation was begun with a 250 milliampere current. Heavy 
deep desiccation and no fulguration were used, as the latter might seal the crypts. 
An endothermic knife was used to open each crypt and permit free drainage. 
After the third treatment the patient’s blood pressure dropped to 198 systolic and 
135 diastolic. She showed definite clinical signs of improvement. On the sixth 
treatment (the third treatment of each tonsil) the blood pressure dropped to 188 
systolic and 125 diastolic; the decrease in diastolic pressure was especially sig- 
nificant. No more headaches or other symptoms of pressure were noted after 
the sixth treatment. No shock from the tonsillectomy was sustained by the 
patient at any time. The only anesthetic used was 2 per cent butyn sprayed into 
the throat for inhibition of the gagging reflex. Fulguration was contraindicated 
in this case, while the cutting current was a necessary adjunct for opening up 
the deeply diseased crypts. 

Case 7.—A dentist, aged 69, had had angina pectoris of nervous origin for 
eight years; bilateral sympathetectomy had been performed five years before; 
sixteen exposures to roentgen rays were given by a prominent pathologist; fibrosis 
of the tonsil was evident, but two large crypts discharging pus were still present. 
An electrosurgical procedure was necessary to remove totally the focus of infec- 
tion, avoiding shock and hemorrhage. 


Markedly Hypertrophied and Diseased Tonsils, the Patient Fearing 
and Refusing the Orthodox Operation.—This type formed about 50 per 


cent of this series. 


Case 8.—F. S., a man, aged 20, had frequent attacks of tonsillitis, which usu- 
ally lasted for weeks and caused complete incapacitation. Markedly enlarged and 
cryptic tonsils, full of pus, were present. There was an abscess in the center of 
the left tonsil. The last attack of tonsillitis occurred two weeks before operation. 
The throat was thoroughly cleansed with astringent and antiseptic sprays. Endo- 
thermy or a cutting current was used in the second treatment only, as the first 


treatment was moderate, with a dose of 250 ma. of bipolar current. When the 


left tonsil was opened by a cutting current under the topical application of a 5 
per cent solution of butyn and ephedrine, a large amount of inspissated pus was 
expressed. The patient noted immediate relief, and expectorated large quantities 
of foul-smelling pus and clotted blood. Electrocoagulation was then instituted, 
as much as 550 ma. being used on the large spongy tonsil for a second exposure 
to the needle. The patient had a mild reaction for forty-eight hours. No bleed- 
ing and no interference with the regular partaking of meals were noted. 


Case 9.—The results of electrosurgical extirpation in Rev. P. S., a cantor and 
therefore requiring the use of his voice regularly, typify the advantages of this 
controllable method of tonsillectomy. The patient had no interference whatever 
with his vocal efforts, and stated that he could sing with greater ease after the 
third treatment. 
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Diabetes —Extirpation of the tonsils was effective also in the fol- 
lowing case of diabetes. 
Case 10.—Mrs. F. F., aged 37, had had diabetes for five years; examination 
wed blood sugar, 249 mg.; urine sugar, 0.2 per cent, varying to 0.7 per cent 
She swallowed two tablets of mercuric chloride accidentally in 1928, which resulted 
n chronic interstitial nephritis in spite of early gastric lavage. Large, diseased and 
polycryptic tonsils were shrunken in situ by desiccation. Deep bipolar endothermy 
was purposely not used, to avoid too extensive sloughing, as a high blood sugar 
ntent was present even under a strict dietary regimen. The patient received 
insulin treatment for two weeks prior to operation on the tonsils. No sloughing or 
bleeding was noted after extirpation. Marked improvement in the patient’s gen- 
eral condition was noted after fibrosis of the tonsils. 


COM MENT 


The method of choice for the treatment of the young patient with 
cardiac disease, tuberculosis or nephritis is gradual extirpation by 
means of careful dissection with constant observation of the amount 
if coagulation of each tonsil. 

No loss of time from work is noted in the vast majority of the most 
involved cases. Electrodesiccation is usually employed for the fibrous 
tonsillar tab left after partial coagulation. Sometimes an adherent 
fibrous tonsil will require freeing from the anterior pillar by means 
yf the endothermic knife or cutting current. At other times a large 
tonsil will require the trimming of the plica triangularis which may 
obscure from view the deep fossa left by the coagulation process. 
The specialist familiar only with surgical tonsillectomy will criticize 
such results because he notes that the anterior pillars are intact, and 
that the plica is untouched. This lack of mutilation, of course, rarely 
attends the orthodox surgical operation. Surgical diathermy enables 
me to remove only that which is detrimental, rapidly or slowly, 
lepending entirely on the desires of the patient and the indications at 
hand; with the proper technic it makes a bloodless, almost painless and 
absolutely safe procedure out of one that has too often, unfortunately, 
proved otherwise. 

NEWER TECHNIC 
] { nd 


The tonsils are first thoroughly cleansed of all accumulated 
horoughly sprayed with 
astringent antiseptic solution before and after the removal of all inspissated 


detritus 


in the hypertrophied, polycryptic variety, the crypts are t 


pus and concretions. A 2 per cent solution of butyn is then sprayed over th: 
nsil to be treated, at the base of the tongue and pharynx; the patient is 
nstructed to hold the liquid in the throat for one minute before expectoratior 


The gagging reflex should now normally be obliterated. In the exceptionally 
ensitive throat, the topical application of a 10 per cent cocaine and 1 per cent 
phedrine solution may be required. Local anesthesia should be restricted to a 
minimum. A special electrode, consisting of a hinged plate or collar, 3 by 6 
nches (7.6 by 15.2 cm.), is placed on the anterior aspect of the neck and held 

place by a suitable elastic attachment. The indifferent pole of the high- 
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frequency machine is attached to this electrode. The active electrode consists o{ 
a thoroughly insulated, curved needle, which is bare only at its distal quarter 
inch (0.6 cm.). A special Bakelite coating over the ordinary rubber covering js 
necessary for the proper use of this technic. The machine of choice for this 
method is one capable of delivering the coagulating, desiccating and cutting cur 
rents. The bipolar (d’Arsonval) current is first applied to the middle of the 
tonsil, by inserting the needle to the depth of one-eighth of an inch (0.3 cm.) 
and thus coagulating visibly a circumferential area which becomes snow-whit: 
but never charred. The amount of current to be used varies with the individual 
case. The average current required for total coagulation is about 350 ma. | 


Fig. 3—Active electrode in situ; area of coagulation. 


have noted that as high as 550 ma. may remove from one third to one half of the 


highly vascular and lymphatic tonsil. I have also noted that some patients tak« 


as much as 800 ma. without squirming. The amount of current used is only 
exemplary. An ohmmeter may be substituted for the patient in the circuit to 
measure exactly the amount of current delivered by the machine; for example, 
with the ohmmeter in circuit, a reading of 2,500 ma. on the milliameter is 
equivalent to a reading of 350 ma. when the patient is in circuit. One thus avoids 
short-circuiting of the machine with possible damage to the delicate milliameter 
Repeating the coagulation process, using the crypts when possible to an eighth 
of an inch from the superior and inferior poles and carefully avoiding both the 
anterior and the posterior pillars (employing a special hard rubber retractor for 
the small hidden tonsils), one continues until the entire surface of the tonsil is 
blanched white. The metal electrode, or collar, is then removed from the neck, 
and the monopolar (Oudin) or desiccating current is applied just deeper than the 
coagulated tonsillar area. It is important to note that the patient definitely feels 
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a penetrating heat when desiccation is being accomplished. Otherwise, the current 
becomes damped on inserting the needle into the depths of the tonsillar tissue, 
and no action ensues. Finally, the surface is completely dehydrated; the lymph- 
atics and superficial vessels are sealed by fulguration. A spark about 2 mm. in 
length is played directly on the previously coagulated and desiccated tonsil until 
all oozing and moisture disappear. The patient will now usually note that prac 
tically all pain is gone. The pain of coagulation seems to be neutralized by the 
dehydration process of deep and superficial desiccation. The throat is then again 
thoroughly sprayed, the procedure being terminated by nebulizing the mucous 


membrane with a bland aromatic oil. 





Fig. 4—From ten to twelve days later; cavitation 


AMBULATORY CASES ONLY 


This paper is confined entirely to electrosurgical extirpation as an 


office procedure. General or infiltration anesthesia is purposely avoided, 


the shock that accompanies the orthodox surgical operation thus being 
definitely averted. Hence, the snare and cutting current method and 
the “dissectrobe” method of Thompson ** can be mentioned only in pass- 
ing. Both of these are marked improvements over the old “snare” 
method, yet are not shock-proof enough to be tried on ambulatory 
patients. 


15. Thompson, L.: Endothermy as Applied to Tonsillectomy, Eye, Ear, Nose 
& Throat Monthly 4: 617 (Dec.) 1925. 
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I wish to record an observation of the apparent interdependence of 
all lymph glandular structures. It has been noted that the untreated 
tonsil, especially if hypertrophied and vascular, often shrinks following 
electrothermic treatment of the other tonsil. Patients returning for a 
second treatment one week following the initial operation often revealed 
that the untreated tonsil had shrunk to two-thirds its original size. 


Clinical Analysis of Results with Various Electrosurgical Methods 


Average No 
of Treat- 
ments of 

Method Each Tonsil 


Reactions End-Results 


Slight fibrosis of tonsil 
Infection still present 


6 Negligible reaction 
Fulguration 
(Monopolar-Oudin) 10 


Superficial spark Complete fibrosis of tonsil; only 


fibrous tabs left 


Negligible; no bleeding 


Desiccation 
(Monopolar-Oudin) 
endothermy 
Penetrating tissue 


Coagulation 
(Bipolar-D’Arsonval) 
Endothermy 
Penetrating tissue 


Newer technic 
Coagulation 
Desiccation 
Fulguration 


Mild; no bleeding 


Mild; no bleeding 


Severe; mild oozing con- 
trolled by mixture of 
lemon juice and acetyl- 
salicylic acid 

Severe bleeding present, 
controlled by tincture of 
ferric chloride 


Moderate reaction ; bleeding 
negligible 


Moderate reaction; slight 
oozing controlled by mix- 


Fibrous tabs; infected crypts 
not always cleared up in 
large vascular tonsil 


Tonsil completely shrunken in 
situ; infected crypts obliter- 
ated 


Over one-half removed, even in 
most hypertrophied and vas- 
cular variety; crypts obliter- 
ated 

Complete removal; incapacita- 
tion for two days 


Two-thirds of tonsil removed; 
infected crypts exenterated 
Total extirpation; no incapaci- 

tation 


ture of lemon juice and 
acetylsalicylic acid 


Moderate reaction lasting Two-thirds of tonsil removed; 
for twenty-four hours; infected crypts or tonsillar 
negligible bleeding abscesses completely drained 


Fulguration Moderate reaction; neglig- 
Endotherm loop ible bleeding; topical an- 
Cutting current esthesia necessary with 

endotherm loop 


Modified technic 
Coagulation 


Desiccation 
Complete enucleation simulat- 


ing perfect tonsillectomy 


To hasten the end-result in some cases, a wire loop is used, a “knife 


and fork operation” being performed as described by Kelly.*° The 


protruding portion of the large vascular tonsil is quickly removed by 
a quick swoop of the wire loop. In this procedure, however, there is 
slight shock; some bleeding is encountered, which is quickly controlled 
by monopolar endothermy. 

An insulated tonsillar grasping hook may be employed to draw the 
tonsil from its fossa for the endothermic loop operation. An insulated 
anterior pillar scissors carrying the cutting current is now in preparation 
to separate the anterior pillar quickly from the attached tonsil. 

16. Kelly, Howard A., in Foreword to Wyeth: Surgery of Neoplastic Diseases 
by Electrothermic Methods, New York, Paul B. Hoeber, 1926. 
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The accompanying table concisely portrays the reaction and end- 
results after partial and complete extirpation. The average number of 
treatments of each tonsil is arbitrary. Perhaps one could cut down 
the total number of operations by employing a heavier dosage under 
topical anesthesia. 

SUMMARY AND CONCLUSIONS 

The electrothermic technic has a definite place in rhinolaryngology. 

The advantages of electrosurgical methods are: (1) complete control 
of the operative procedure from start to finish; (2) accomplishment of 
the entire process of tonsillar extirpation in any desired number of treat- 
ments ; (3) complete absence of shock and pain under superficial butyn 


spray (2 per cent); (4) no hemorrhage; negligible bleeding if patient 


has hemophilia; (5) sterilization of the tonsils in situ prior to removal ; 
(6) no incapacitation; (7) no interference with deglutition; (8) avoid- 
ance of general or infiltration anesthesia; (9) no untoward reactions 
or complications (I have met with none in six years’ experience with 
this method), and (10) usually marked gain in weight. 

The disadvantages of the electrosurgical technic are: (1) the time 
required for safely controlled extirpation, and (2) the time and effort 
required by the operator to master the proper technic. 





Clinical Notes 


NEW WALL BOARD * 
Louris A. Kemprr, M.D., Los ANGELES 


The wall board is a new type of office equipment for the otolaryngologist 
that I have found to be most convenient. The physician can make a thorough 
routine examination of the ears, nose and throat and give treatment without 
leaving his chair. 








New wall board. 


Provision is made for all the routine medications, spray bottle heater, series 
of five drawers for instruments, table to place instrument tray and space for eight 
spray bottles and nine solution bottles. The top shelf can be used for cotton jars, 
nose wipes, alcohol lamp, etc. A pocket behind this shelf provides for the history 
card, prescription blanks and other material. When compressed air is present 
in the building, the gage and air pressure regulator is introduced into the equip 
ment. A transilluminator can also be added. The whole device is hung directly 


on the wall at the height convenient for the individual. 


* Submitted for publication, May 31, 1930. 
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Being compact, the wall board makes it possible to work in a comparatively 
small space. In one office a wall board, treatment chair, physician's stool, wall 
hung cuspidor, light and towel shelf were placed in a room 4 by 5% feet. Besides 
the convenience of this piece of equipment, the absence of tubing and table legs 
makes the room more sanitary and easier to keep clean. The accompanying figure 
gives some idea of the appearance. 

Credit must be given Dr. Robert J. Bowman, Dr. Don Dryer, Dr. O. H. 
Homme, Dr. Simon Jesberg and Dr. Pierre Viole for the suggestions that have 


made this equipment possible. 


USE OF HEXYLRESORCINOL IN THE TREATMENT 
OF VINCENT’S ANGINA * 


Harry Butter, M.D., BANGor, Me. 


In a search of the more recent literature and writings, I have been unable to 
find any reference to the use of hexylresorcinol (S.T.37) in the treatment for 
Vincent’s angina. This drug, used in conjunction with sodium perborate, has 
seemed, in a series of thirty cases, to have an almost specific action on the condition. 

I first made use of this drug one year ago, when treating a patient with the 
severest case of Vincent’s angina that it has been my privilege to see. A history 
of increasing soreness of the mouth over a period of four weeks was obtained 
from the family physician and relatives. Local and large intravenous doses of 
arsphenamine had been administered, and until two days before examination the 
patient had been ambulatory. 

When first seen, the patient was in a delirious condition, alternating with coma; 
exaggerated reflexes and membranous formation within the oral cavity and cov 
ering the greater portion of the pharynx, tonsils, buccal mucosa and gums were 
found. Smears from all portions of the involved mucosa revealed many fusi- 
form bacilli. Undoubtedly serous meningitis had developed from the over 
administration of arsenic or from the absorption of toxic material. 

I ordered that the mouth be swabbed hourly with hexylresorcinol in the 
strength of 8 drachms (29.7 cc.) of solution to the pint of water, alternating 
vith a solution of sodium perborate. As soon as the patient became more 
rational, he was directed to gargle with the solutions. The strength of the 
hexylresorcinol was gradually reduced. Negative smears were obtained in one 
veek and complete recovery in two weeks from the commencement of treatment 


Since that time I have used the foregoing routine in the treatment of thirty 


four patients with cases of varying severity, showing positive smears and membrane 


formation, with rapid recovery in all cases. One half of the patients were treated 
locally, in addition, with arsphenamine and glycerin; one-half were not. No 


variation in response was noted by the application or omission of this procedure. 


228 State Street. 


* Submitted for publication, May 17, 1930. 





ARCHIVES OF OTOLARYNGOLOGY 


INSTRUMENT TO CONTROL HEMORRHAGE AFTER 
TONSILLECTOMY * 


A. W. SHEwMAN, M.D., NEw Cast te, Pa. 


Hemorrhage of any degree following tonsillectomy is disconcerting to both the 


patient and the physician. In spite of astringents and ordinary measures, occasion 


ally a local or general anesthetic must be used, and suturing must be employed. 
An ordinary skin clip properly placed without using an anesthetic, will save con- 
siderable time and trouble and can easily be removed in from twenty-four to 
thirty-six hours with an ordinary hemostat. 








Instrument to control hemorrhage 


With the instrument illustrated, a skin clip can be used with ease, and best of 
all with little danger of losing the clip in either the bronchus or the esophagus. 
The ends of the instrument hold the clip, together with the spring tesion, in a 
manner that prevents loss of grip on the clip until the operator compresses the 
same. 

The instrument may be obtained from Pilling and Sons Company. Philadelphia. 


* Submitted for publication, July 29, 1930. 





Progress in Otolaryngology 


A Summary of the Bibliographic Material Available in the 
Field of Otolaryngology 


PLASTIC SURGERY 


J. EASTMAN SHEEHAN, M.D. 
Professor of Plastic Surgery, New York Post-Graduate Medical School and 
Hospital 


NEW YORK 


Ordinarily, there is a certain correspondence between experimental 


and clinical progress in any specialty. From present indications in 
reparative surgery, progress on the experimental side does not keep pace 
with that on the clinical side. Probably the readjustment in this respect 
will come when those who devote themselves to the research side arrive 
at a more thorough realization of the actual trend in clinical methods. 

A suggestive example was furnished by two articles in the literature 
of the year, one on the use of metaphen as a germicide * and the other 
on the inefficiency of metaphen.? Both represent a continuation of the 
painstaking research, avowedly experimental, to find an agent that can 
be depended on to reduce the liability to wound infection due to the 
presence in the skin itself of bacterial agents of infection. Beginning 
with the recognition that iodine, while it does burn the skin, does not 
effectively disinfect, owing to its inadequacy as a germicide, attention 
has been directed, in turn, to mercurochrome-220 soluble, acriflavine, 
bismuth-violet and now to metaphen. 

Up to a certain point there is something to be said for all of them; 
but in practice the claims at first confidently made for mercurochrome 
have been considerably discounted. Acriflavine, applied with acetone 
addition, promised to be better, until it was observed that in practice it 
has a tendency to set up folliculitis, with considerable inflammation at 
times, a definite threat of eventual infection. One is to assume that 
penetration into the epidermal channels is followed by the closure of 
those channels, with resulting accumulations within the skin after 
activity begins where the organisms have been anesthetized rather than 


1. Raiziss, G. W.; Severac, Marie, and Moetsch, J. C.: Metaphen as a 
Germicide and Skin Disinfectant, J. A. M. A. 94:1199 (April 19) 1930. 

2. White, Edwin C., and Hill, Justin H.: Inefficiency of Metaphen as a Skin 
Disinfectant, J. A. M. A. 95:27 (July 5) 1930. 
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destroyed, as is suggested in the second of the papers referred to. 
While a fair substitute, metaphen falls short of being the complete 
germicide that it at first seemed to be. And while bismuth-violet has 
the disadvantages that go with the discoloration of the skin, it does not 
give any advantage that the others do not give. 

Therefore in practice the tendency for the present, at least, is to 
revert to thorough cleansing with soap and water, followed by the 
administration of ether and alcohol. The treatment with soap and water 
may take longer, but there is plenty of time in this branch of surgery, 
and no short cut is of value comparable with security against the 
staphylococcus, the really dangerous enemy, the potency of which the 
alcohol reduces or destroys. 

Another advance must be credited to the clinical side, at least to the 
extent to which, in certain of the newer hospital establishments, any 
advance can be claimed. Most of what might be gained by careful 
attention to preoperative disinfection of the skin may easily be lost 
because of the manner in which the patients are customarily disposed of 
after operation. Exposure to hospital infections and contagions is 
inevitable under a system of placing such patients in wards where they 
cannot possibly be free from all kinds of contacts. The sight of a 
healthy pedicle graft suddenly and unaccountably developing the appear- 
ance associated with diphtheria would be enough to convince any one 
that these patients should be separately arranged for in quarters well 
beyond the influence of such dangers. Those who seek correction of 
deformities, who have been victims of traumatic violence or who have 
been severely burned are entitled to protection against hospital infec- 
tions. In the newer hospitals it is specifically planned to afford them 
this protection, and doubtless this element of planning will be still more 
generally adopted as hospital authorities realize that the demand for 


reparative surgery is continuous and progressive. It is well to be 


“saving at the spigot” by applying skin disinfectants and germicides, but 


se 


it is surely being “wasteful at the bung” to invite other infections and 
germ dangers when segregation would eliminate such evils. 

Still another indication of the distance that separates research from 
practice is to be seen in the literature concerning the treatment of large 
areas denuded by burns or otherwise. Results of considerable interest 
have been obtained by those who have experimented with the pinch 
graft. Photographs show how epithelization spreads out over the defect 
from scores of these tiny islands. But the islands remain as spots, 
probably protuberant to some degree above the surrounding epithelial 
film. And there is no need for either the vast labor incidental to plac- 
ing the pinch grafts or for the mottled effect at the end, since the inter- 
mediate skin graft, or, as it might be called, the “very thick Thiersch 
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graft,” * supplies a perfect covering, is readily available in almost any 
quantity and can be used with complete assurance—to say nothing of 
the disproportion, as compared with the pinch grafts—as to the amount 
of time that must be exacted from the patient. Generally it may be 
taken as true that a base that will receive the tiny grafts can be prepared 
to receive the larger one. The present tendency is to treat these 
devastating burns on the assumption that skin grafting will follow very 
soon after débridement.* After the grafting it is sometimes necessary 
to arrange for a transfusion of blood. This should be done before the 
patient leaves the table. 

Another reminder of how much water has run under the bridge in 
these last years was found in an article on “Ten Years of the Tunnel 
Skin Graft.”* The principle, of course, is that a graft inserted under 
the skin, above and below a defect, derives a certain benefit from the 
protection, the natural pressure and other elements of the contact. 
Today the same principle is applied in another way. For example, if it 
is proposed to replace a large scar area by an intermediate graft, it is 


quite common to raise the scar tissue, and, instead of excising and dis- 


carding it, to replace it over the graft, where it is left as a perfectly 
fitting overlay until the bandage is removed. 

One curious property of the skin that presents a good opportunity 
for careful research is its capacity for renewal of its elasticity under 
stretch. When a facial defect is not overly large, it is often a good 
plan to advance the skin over part of the area. After an interval it is 
found that the same skin can be advanced to cover more, perhaps all, 
of the defect. The elasticity has been increased in direct proportion to 
the amount of the original stretching, and the second stretching can be 
made accordingly. Contrariwise, scars and large disfigurements* can 
be removed by excisions in series, the skin after each approximation 
and on both sides of the line of junction renewing its elasticity enough 
to warrant the successive excisions and advances. Experiments to 
determine the process at work in this rehabilitation would be valuable, 
the more so if the differences, if there are any, between undermining 
and stretching without it were scientifically observed. 


3. Galch, W. D., and Trusler, H. M.: Use of Ultra-Violet Light in the 
Preparation of Infected Granulation Tissue for Skin Grafting: The Value of Very 
Thick Thiersch Grafts, Surg. Gynec. Obst. 50:478 (Feb.) 1930 

4. Wells, Donald B.:. The Treatment of Electric Burns by Immediate Resec 
tion and Skin Graft, Ann. Surg. 90:1069 (Dec.) 1929. 

5. Keller, W. L.: Ten Years of the Tunnel Skin Graft, Ann. Surg. 91:924 
(June) 1930. 

6. Davis, John Staige: The Removal of Wide Scars and Large Disfigure- 
ments of the Skin by Gradual, Partial Excision with Closure, Ann. Surg. 90:645 
(Oct.) 1929. 
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It is perhaps germane to the present subject to note that there are 
beginning to be visible indications of recognition that plastic, or repara- 
tive, surgery is not confined to the surface of the body or to disfigure- 
ments on the facial area. It is understood now that correction of 
harelip, long regarded as highly localized in the matter of treatment, 
is intimately bound up with the correction of nasal abnormality,’ and 
that the cause of failure in the case of cleft palate * frequently is to be 
traced to inadequate knowledge of just what the departure from normal 
is and to ill effects resulting from the nonrecognition of the true purpose 
and position of the soft palate. In plastic improvement on the human 
body the limitations are not those of wax or clay, or wood or metal; 
they are the limitations imposed by the design and function of the body 
itself. Abnormality and the way to correct it must be studied in terms of 
the normal, or the correction will not be produced. Thus not only those 
specializing in the treatment for harelip and cleft palate protest that only 
those deeply learned in the fundamentals of plastic surgery should enter 
these fields, but a leader in bone-grafting of the spine *° expressed his 
regret that some who have supposedly adopted his method have sinned 
against the laws of anatomy and have failed in consequence. In short, 
the first need in any of these forms of plastic, reparative or formative 
surgery is competence as a surgeon, with all the implications rightly 
appertaining to that title. As shown by recent indications, this obviously 
leads to something like a grouping of these different aspects of the same 
thing in the preparatory work in the school and perhaps still more in 
postgraduate training. The last step at least is not likely long to be 
deferred. 


7. Blair, Vilray P., and Brown, J. B.: Mirault Operation for Single Hare 
Lip, Surg. Gynec. Obst. 51:81 (July) 1930. 

8. MacKenty, John E.: The Operative Treatment of Cleft Palate, Arch. 
Otolaryng. 10:491 (Oct.) 1929. 

9. Dorrance, G. M.: Congenital Insufficiency of the Palate, Arch. Surg. 
21:185 (Aug.) 1930. 

10. Albee, Fred H.: The Bone Graft Operation for Tuberculosis of the Spine, 
J. A. M. A. 94:1467 (May 10) 1930. 





News and Comment 


DR. ROSS HALL SKILLERN 


The American Board of Otolaryngology hereby puts on record the great loss 
which has come to its members by the death, on Sept. 20, 1930, of Dr. Ross Hall 
Skillern of Philadelphia. 


He was a member of the Board from its inception. He played a large part 
in molding its form of organization and in helping to achieve its present success. 
He always kept his first enthusiasm, and was untiring in carrying out the many 
duties which fell to him. The Board greatly profited by his personal prestige. 
The memory of his ability, devotion and comradeship remains as a precious asset 
to his fellow members. 

Harris P. Mosuer, M.D., President. 
W. P. Wuerry, M.D., Secretary. 





Abstracts from Current Literature 


Ear 


NYSTAGMUS FOLLOWING INFLATION IN SECRETORY CATARRH OF EAR. 
RuttTin, Monatschr. f. Ohrenh. 64:511 (May) 1930. 


Ruttin reports the clinical histories of seventeen patients with secretory catarrh 
of the ear in whom a nystagmus developed following inflation. He discusses 
various theories on the etiology of this symptom, and on the basis of his observa 
tion and tests he comes to the conclusion that the impact of the secretion against 
the membrane of the fenestra rotunda stirs the perilymph; this movement is 
transmitted to the utriculus especially and to the endolymph, and causes nystagmus 
and dizziness. The impact or pressure is so intense and sudden that an immediate 
equalization of pressure is not possible. However, the balance is soon reestablished ; 
this is why nystagmus and dizziness last only several seconds. The author thinks 
that the knowledge of this nystagmus and dizziness following inflation is of practical 
significance, because if this symptom and its cause are not understood, one may 
wrongly assume the existence of a disease of the labyrinth, especially in the 
instances in which the patient reports spontaneous attacks of dizziness. These 
attacks of dizziness generally occur only when the patient blows his nose, because 
the effect of this procedure is much like that of inflation. 


CaLoric NYSTAGMUS ’. Verts and R. Koset, Monatschr. f. Ohrenh. 64:521 
(May) 1930. 


Veits and Kosel describe quantitative investigations concerning the caloric 
nystagmus following unilateral irrigations. In the introductory part of the article 
they give a short review of the observations of other authors (Fischer, Veits, 
Barany, Briinings) who previously had studied the caloric nystagmus. Further 
they describe the technic of their experiments, which they performed on each other 
and on two persons who had had experience in such tests. They stréss the 
advantage of using experienced persons. For determining the position of the 
head, the authors employed Helmholtz’s apparatus. Th technic of the irrigation 
is described in detail. In the third part of the article the authors report the 
results of their experiments and give tables and curves They discuss the signi- 
ficance of the various positions of the head, the latent period, the number of: beats 
of the nystagmus, the difference between thermic threshold time and latency 
time, behavior of the nystagmus during changes of length of tension time, heat- 
conducting power of the bone and the dependence of intensity of nystagmus on 
the rapidity with which the head is brought from one position to another. In 
the last part of the article the authors mention that hot and cold irrigations may 
have different psychic effects. They found that in the first moment hot irrigations 
are less agreeable than cold irrigations. When the water has a_ temperature 
of about 118 F. the irrigation is almost painful. However, the vestibular mani- 
festations are much less unpleasant and of much shorter duration. Spasm of 
the tensor tympani muscle was never observed during hot irrigations. Dizziness 
and nausea are less readily produced with hot irrigations than with cold, and if 
they do develop they disappear again in a comparatively short time. The reactions 
after cold irrigations are quite different; even after weaker irrigations a sensation 
of unstableness and discomfort remains for a long time. After a number of 
cold irrigations one has a peculiar feeling of heaviness and numbness, the thoughts 
become slower, and frequently yawning and eructation, probably as the first 
sympathetic symptoms, become manifest. After hot irrigations all this is not noted; 
on the contrary, they have a peculiar enlivening influence. 
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INCREASED BONE CONDUCTION IN TUNING FoRK EXPERIMENTS. *, LErrt, 
Monatschr. f. Ohrenh. 64:538 (May) 1930. 


Leiri shows that the ‘increased bone conduction in patients with obstructions 
in the sound-conducting apparatus is caused not only by the more difficult flowing 
off of the sound from the ear, as is usually assumed, but by the exclusion of the 
surrounding noises from the ear, in that the jugularis sounds cannot so easily 
reach the internal ear. Runge formerly proved that bone conduction is improved 
by an increased craniotympanic and ossicular sound conduction, and also when, 
as the result of chronic adhesions, the head of the malleus is brought against 
the tegmen tympani. By analyzing disturbances of the middle ear in which a 
prolonged bone conduction exists, one gains insight into the significance of the 
factors to which the increased bone conduction is due. 


MEDICINAL TREATMENT OF OTOSCLEROSIS. BIRKHOLZ, Monatschr. f. Ohrenh. 
64:558 (May) 1930. 


Birkholz stresses that the therapy of otosclerosis should aim to counteract the 
tormenting tinnitus aurium and to overcome or at least improve the hearing diffi- 
culties. Whether or not this aim can be attained by local treatment was long 
under discussion. However, the author believes that the time when it was thought 
that betterment could be obtained with catheterism, massage of the tympanic 
membrane or galvanization is past. Even the more modern therapeutic attempts, 
such as lower pressure procedure, irradiation or diathermy, do not bring lasting 
results. All treatments that induce hyperemia are without effect. The author 
thinks that the treatment for otosclerosis cannot be direct but only by way of 
the entire organism. Politzer and Siebenmann recognized this, and one employed 
treatment with iodine and the other with phosphorus. Later phosphates and 
also calcium, and bromine and hormonal preparations, were tried. During the 
last two years the author investigated whether or not otosclerosis could be influenced 
either with viosterol or by the intravenous administration of calcium bromide. 
Medication with viosterol had no influence on otosclerosis ; however, the intravenous 
injection of calcium bromide proved effective in two cases. The author reports 
the clinical histories of these cases and comes to the conclusion that in cases of 
otosclerosis of medium severity improvement may be obtained by systematic treat- 
ment with injections of calcium bromide. 


COMPARING ANATOMIC STUDIES ON AQUEDUCT OF COCHLEA AND Its RELATION 
TO SUBARACHNOID SPACE IN BRAIN. B. KarBowsk1, Monatschr. f. Ohrenh 
64:687 (June) 1930. 


Karbowski first gives a review of the literature and then reports his own 
investigations. His observations are summed up as follows: 1. In animals (guinea- 
pigs, rabbits and dogs) there exists an open connection between the subarachnoid 
space in the brain and the perilymphatic space of the internal ear. 2. In guinea 
pigs and in rabbits an interchange of fluids between the subarachnoid space and 
the ear is easily possible. -3. In the aforementioned vertebrates there exists an 
aquaeductus cochleae membranaceus which, as a tube, branches off directly from 
the arachnoidal sheath of the glossopharyngeal nerve and continues into the bony 
aqueduct of the cochlea, which is lined with dura. 4. The histologic structure 
of the membranous aqueduct of cochlea varies in the different animals. In most 
animals the membranous aqueduct of cochlea appears as a reticular, passable cord 
of connective tissue. Occasionally, as in guinea-pigs and rabbits, it represents 
a tube. 5. In most instances a subdural space exists; however, cases occur in 
which the membranous aqueduct closely adheres to the dural lining. 6. The 
anatomic conditions in human beings are similar to those in animals in that the 
connection between the subarachnoid space in the brain and the perilymphatic 
space in the internal ear is not equally passable in all cases. In some instances 
the canal is partially or completely filled out by a cord of connective tissue so 
that the canal appears to be obliterated; in other cases, however, the canal is wide 
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and passable. 7. In human beings there are open communications between the 
subarachnoid space in the brain and the spaces in the spinal cord (by means of 
perivascular arachnoidal sheaths). 8. An open communication is likewise possible 
between the subarachnoid space of the brain and the subepithelial tissues of the 
floor of the cavity of the tympanum (paries jugularis), namely, by way of the 
canal for the tympanic nerve. In the conclusion the author points out that these 
connections between the subarachnoid space and the auditory organ explain many 
pathologic conditions that become manifest during diseases of the ear. 


NystaGMus AFTER INSUFFLATION OF MrippLeE Ear. G. V. T. BorrIEgs, 
Monatschr. f. Ohrenh. 64:730 (June) 1930. 


Borries found that in some patients insufflation of the middle ear causes 
nystagmus and dizziness. The opinions regarding the frequency of this phenomenon 
differ widely. The author’s experience was that in persons without disturbance in 
the labyrinth, this symptom is rare. The nystagmus is frequently accompanied 
by manifestations from the labyrinth, such as reaction of the head and inclination 
to fall. Other nonlabyrinthine symptoms, such as tinnitus aurium, headache, faint- 
ing, hysteric and epileptic conditions, paraparesis and hemiplegia, are more rare. 
The technic of the insufflation is of minor influence; however, the force with which 
the insufflation is done is of some significance. If Politzer’s method is employed, 
nystagmus may develop even if the ear is healthy. The nystagmus often develops 
suddenly, either without or with a very short period of latency. A modification 
of the nystagmus by the position of the head could not be observed. 


HEMATOGENOUS, LOCALIZED INFLAMMATION OF THE LABYRINTH. K. SCHRODER, 
Ztschr. f. Hals-, Nasen- u. Ohrenh. 26:8 (May 6) 1930. 


Schréder reports the case of a man, aged 39. When the patient was taken 
to the clinic, he showed the symptoms of meningitis and a paralysis of the right 
side of the body. The left tympanic membrane was reddish and showed a slight 
protrusion. On the left side there was also a facial paralysis and a nystagmus. 
The hearing of the left ear was impaired, whereas with the right ear the patient 
could hear whispering from a distance of 6 meters. Otoscopic examination of 
the right ear likewise did not reveal pathologic conditions. About seven weeks 
previously, the patient had first complained of pains in the left ear, while the right 
ear had never been painful. An operation was performed on the left labyrinth 
and a subdural accumulation of pus was drained. Indications of tuberculosis were 
not detected in the ear. The patient died two hours after the operation. Necropsy 
revealed a miliary tuberculosis of all lobes of the lungs, an acute tuberculous 
inflammation of the pia mater and a subdural abscess of the left posterior cranial 
fossa. Histologic examination of the petrous part of the temporal lobe on the 
left side gave no indications for a tuberculous otitis media. However, examination 
of the right ear revealed peculiar changes. In one of the semicircular canals 
there were two encapsuled nodules of foreign body granulation tissues that sur- 
rounded sequestrums. The histologic structure of the nodules indicated that they 
were not new, but had existed for some time. Tuberculous changes could not 
be detected. In discussing the pathogenesis of these nodules, the author points 
out that it is not probable that these nodules had any connection with the disease 
that caused the death of the patient. That they were caused by the meningitis 
is not probable, because the meningitic symptoms became manifest only four days 
previous to the death of the patient, and even if it is assumed that the meningitis 
had existed several weeks before the symptoms appeared, the structure and the 
location of the nodules indicated that they dated further back. The fact that the 
tympanic cavity was not inflamed and that the areas adjacent to the nodules showed 
no pathologic changes indicates that the infection giving rise to these nodules could 
have been spread only by way of the blood stream. Investigation of the previous 
clinical history of the patient revealed that three years before the patient had had 
sepsis. In the conclusion the author points out that although the possibility of a 
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hematogenous inflammation of the labyrinth had been thought of before, this case 
made it possible, for the first time, to report histologic proof for the development 
of a circumscribed labyrinthitis by way of the blood stream. 


RELATION BETWEEN CARCINOMA OF THE EAR AND CHOLESTEATOMA. H. MArx, 
Ztschr. f. Hals-, Nasen- u. Ohrenh. 26:133 (July 3) 1930. 


The typical form of malignant growths of the middle ear is squamous 
cell epithelioma. This peculiarity, namely, that the cells in cancer of the ear 
are of a different character than the cells in the parent tissue, has given rise to 
various theories regarding the pathogenesis. Kretschmann believes that a previous 
transformation was not necessary, but that the squamous-celled epithelioma develops 
from the epithelium of the mucous membrane. Buss called attention to the signifi- 
cance of a preceding chronic suppuration of the middle ear. He thinks that as the 
result of the chronic irritation, metaplasia of the epithelium takes place and then 
the tumor develops. Zeroni, Kuhn and other investigators consider the possibility 
of a malignant degeneration of the pavement epithelium covering the aural polypi. 
However, since an explanation of the development of the cholesteatoma had been 
attempted, and especially since Manasse had demonstrated that during the develop- 
ment of the cholesteatoma a great tendency toward proliferation exists in the 
epithelium, it could be assumed that the epithelioma developed from a cholesteatoma. 
The author reports the case of a woman, aged 61. The cancer on the right ear 
completely occluded the auditory canal and underneath the ear had formed a 
large tumor. Because the cancer was inoperable, only sympathetic treatment was 
given, and the patient died. Necropsy revealed no tumors in the other parts of 
the body. Examination of the brain showed a sinus thrombosis, but a carcinomatous 
meningitis could not be detected. The author also gives a detailed description 
of the results of the histologic examination of the ears. On both sides there was 
a cholesteatoma in the middle ear. The cholesteatoma of the left ear had almost 
disappeared spontaneously. On the right side, however, a squamous-celled 
epithelioma had developed in the cholesteatoma, and the author thinks that this 
pathogenesis is typical for squamous-celled epithelioma of the ear. 


Epitor’s ABSTRACTS. 


Pharynx 


NASOPHARYNGEAL Apscess: A REPORT OF ONE HUNDRED AND FIrFty-FIve 
CasEs. SIDNEY YANKAUER, Ann. Otol., Rhin. & Laryng. 39:481 (June) 1930. 


Abscess of the nasopharynx occurs much more frequently than it is generally 
believed. In 1885, Tornwaldt, of Danzig, reported a series of clinical observations 
in which he declared he had seen numerous cases of abscess formation in the 
region of the recessus medius. These abscesses varied in size from 1 to 2 mm. 
to several centimeters, and the contents varied from serum or clear mucus to 
creamy pus. Because these abscesses were situated in the place where the pharyngeal 
bursa originated, Tornwaldt concluded that these cases were all those of a 
pharyngeal bursitis.‘ A careful study by the author of the clinical reports of 
Tornwaldt’s cases convinced him that the cases which he saw were identical 
with those on which this report is based, but that they were not the result of an 
inflammation of the pharyngeal bursa, but of an inflammation of the recessus 
medius of the adenoid. Two thirds of the 155 cases occurred between the twentieth 
and fortieth years of life, which is the period immediately following the involution 
of the adenoid mass. Only 11 of the 155 patients had been operated on for the 
removal of adenoids. Various crypts which admitted a probe to a distance of 
0.5 cm. were frequently found in the mucous membrane of the nasopharynx, 
being almost invariably located in the median line at the site of the recessus 
medius. With one or two exceptions, all of the author’s cases occurred in the 
median line. 

The local diagnosis of the condition depends on the use of the direct naso- 
pharyngeal speculum. Indirect examination with the pharyngeal mirror is not 
satisfactory. The mucous membrane surface of the region must be entirely freed 
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from any mucus. An abscess is characterized by the presence of a swelling i: 
the region of the recessus medius, but the swelling may not manifest itself as a 
rounded protuberance but merely as an elevation of the concavity of the’ vault o 
the nasopharynx. It may be red, smooth and glistening or it may present a 
dull, gray appearance, resembling polypoid tissue. The symptoms are varied and 
include indefinite headache, pain in the back of the neck, tinnitus with sensatio: 
of fulness in the ear and various types of nervous symptoms. The treatment is 
carried out through the direct nasopharyngoscope speculum. The region is 
cocainized and the abscess punctured with a probe. The probe is then moved 
up and down, converting the puncture wound into a slit. A 20 per cent solution 
of silver nitrate is then applied with an applicator. This procedure is usually 
sufficient to eliminate the disease, but in some instances it is necessary to remove 
the remaining lymphoid tissue. 


OBSERVATIONS ON AGRANULOCYTOSIS. NATHAN ROSENTHAL, Laryngoscope 
40:592 (Aug.) 1930. 


Agranulocytosis or agranulocytic angina is the term applied to a symptom 
complex which is characterized by necrotic manifestations in the mouth and throat, 
and profound diminution in the number of white blood cells, mainly affecting the 
polymorphonuclear cells. The etiology of the condition is obscure, but the follow- 
ing résumé has been formulated in this connection: 1. It is a specific disease 
entity. 2. It is a granuloleukopoietic disorder of the bone marrow. 3. A specific, 
selective, toxic action of the bone marrow is present, making the body less resistant 
to secondary invasion of bacteria. 4. It is due to an infection on a preexisting 
hypoplasia of the granulopoietic apparatus. 5. It is a malignant leukopenia of 
leukemic nature. 6. It is secondary to some endocrine disturbance. 7. It is an 
atypical form of sepsis. From a study of fifteen cases, the author is inclined to 
believe that the condition is a clinical entity, related in some instances to a con 
stitutional hypoplasia of the leukopoietic system, while in other cases it may be a 
result of transitory hypoplasia. 

The onset is usually sudden, and the patient complains of dysphagia, sore throat 
and some dyspnea. The voice is often peculiar, simulating that associated with 
peritonsillar abscess. Prostration is intense and usually out of proportion to the 
extent of the lesions of the throat and the mouth. Ulceration and necrosis ar¢ 
usually on the tonsils and may appear anywhere over the palate, pharynx, tongue 
or gums. The blood picture is characteristic, the most important feature being 
an extreme leukopenia, the white blood count varying from 100 to 5,000. The 
differential count reveals a marked diminution in polymorphonuclear neutrophils, 
which sometimes are entirely absent. There is also a decrease in the lymphocytes. 
A positive blood culture has been obtained in only 28 of 75 cases in which it was 
made. Owing to this fact and also because various types of organisms have been 
recovered, the condition cannot be regarded as a specific infectious disease. There 
is no specific treatment. Transfusions and intravenous injections of neoarsphen- 
amine are the most important procedures employed, while mild irradiation of the 
long bones has given favorable results. In some instances spontaneous recovery 
may occur. The percentage of recovery in the cases observed by the author was 
40, which is somewhat higher than that previously reported. 


Snapp, Grand Rapids, Mich. 
Nose 


CLOSURE OF ALVEOLAR FISTULA BY SCAR TISSUE FORMATION. ELMER P 
Wen, Ann. Otol., Rhin. & Laryng. 39:533 (June) 1930. 


A fistula leading from the mouth into the maxillary sinus is often extremely) 
difficult to close. If it has been present longer than a month, it becomes lined 
with epithelium and cannot be eliminated by curettement alone. In the treatment 
for a chronic fistula, it is first necessary to relieve the chronic infection in the 
antrum, the type of procedure required depending on the duration and character 
of the sinus disease. A simple window resection through the inferior meatus is 
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all that is necessary in many instances, while a radical operation on the antrum 
is required in others. The author’s method in handling these patients consists 
first in eradicating the infection in the antrum. The lining epithelium of the 
fistulous tract is then destroyed by the use of the electric cautery; the more 
reaction following this procedure, the quicker is the closure. After this, trichlor- 
acetic acid is applied within the tract once or twice a week until the fistula is 
healed. This method of closure requires considerable time, but the author has 
found it to be much more satisfactory than any of the plastic surgical procedures 
that are frequently employed. 


Zinc IONIZATION OF THE EtTuHMorips. JoHN McCoy, Laryngoscope 40:640 
(Sept.) 1930. 


Ionization is a chemical decomposition effected by means of an electric current. 
The ions, which result from the electrolytic decomposition of a molecule, are 
electronegative or electropositive, the former being called anions and the latter 
cations. The cations tend to flow toward the negative pole. It has been found 
that by the use of a solution of sulphate of zinc at the positive pole and ordinary 
saline solution at the negative pole, it is possible to drive the zinc ions into the 
exudate and into the membranes of the cavities. The author describes the technic 
used in zinc ionization of the ethmoids. The nose is cleansed with warm saline 
solution, and the part to be treated is anesthetized with a 4 per cent solution oi 
cocaine. A piece of cotton wet with 2 per cent zinc sulphate is then applied to 
the part to be treated, or, in case of an antrum or other cavity, the space 
is filled with the zinc sulphate solution. The zinc electrode attached to the positive 
pole is placed in the nose so that the zinc electrode and the zinc sulphate solution 
are in contact. The other electrode is held in the patient’s hand, and the current 
is turned on gradually until a strength of from 4 to 8 milliamperes is reached. 
This is usually allowed to continue for about ten minutes. The treatments are 
repeated in from four to eight days, the number of treatments given depending 
on the individual case. Some cases in which there was involvement of the antrum 
cleared up after two applications, while those in which there was involvement 
of the ethmoid and sphenoid required about eight applications. The patients treated 
successfully by the author include one with a suppurative antrum, one with disease 
of the frontal sinus from which purulent secretion drained through a previously 
enlarged nasofrontal duct and one with a postoperative involvement of the ethmoids 


and sphenoid, with crust formation. . . . 
I Snapp, Grand Rapids, Mich. 


SENSITIVITY ON PALPATION OF THE EYEBALL AS A SYMPTOM OF SINUS DISEASE. 
M. F. Zytowirtscn, Bericht tiber den 3. Kongress der Aerzte Mittelasiens, 
1930; abstr., Klin. Monatsbl. f. Augenh. 85:310 (Aug.) 1930. 


In the past three years Zytowitsch has tested the sensibility of the eyeball in 
all of his cases of disease of the nasal sinus. In disease of the maxillary sinus 
there is an increased sensitivity of the eyeball when pressure is exerted from above 
down, in ethmoiditis on pressure inward and in sphenoiditis on pressure backwar( 
The author regards this increased sensitivity as a positive symptom in disease of 


the nasal sinus, especially in the chronic forms. , —— . 
a H. H. Vartr, Cincinnati 


[THROMBOSIS AND Empotic PULMONARY INFARCT FoLLowING SuBMUCOUS 
RESECTION OF SEPTUM. G. KELEMEN, Ztschr. f. Hals-, Nasen- u. Ohrenh. 
26:139 (July 3) 1930. 


Kelemen reports the case of a man, aged 39, in whom a convex, ledge-shaped 
deviation was removed from the left side of the nasal septum. Because this seemed 
to be the only obstruction that interfered with the passage of the air, nothing 
was done to the conchae. The operation was performed with the patient under the 
usual cocaine-procaine hydrochloride anesthesia. The healing process was normal. 
Two days after the operation, when the patient attempted to get up, he felt an 
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intense pain in the left leg. He remained in bed for two days longer and during 
this time felt no further pain; however, when he got up again two days later, 
the pain was again so intense that he could hardly stand up. He also felt a 
piercing pain in the right lung, and there was a rise in temperature. Examination 
revealed edematous swelling of the left leg, and abnormal respiration. The patient 
was ordered to take a rest cure for two weeks longer. During this time the 
sputum was bloody at times. After the pain in the chest had ceased, roentgenoscopy 
was done, and it showed a deficiency of air in the right lower lobe of the right 
lung. About three weeks after the operation all symptoms had disappeared. Only 
a slight edema of the left leg was noted at times. Nine months later, examination 
showed entirely normal conditions. The author considers a thrombo-embolism 
following submucous resection of the septum as extremely rare. 


EpitTor’s ABSTRACT. 
Miscellaneous 


RETROBULBAR Optic NEURITIS. IRENE MAIER, Inaugural Dissertation, Tiibingen, 
1929; quoted in Klin. Monatsbl. f. Augenh. 85:305 (Aug.) 1930. 


From 1921 to 1928, 203 cases of retrobulbar optic neuritis were seen in the 
Tubingen Clinic. Of these, 54 per cent occurred in men and 46 per cent in women. 
Sixty-six per cent were due to multiple sclerosis, 5.5 per cent to suspected cases 
of multiple sclerosis, 1.5 per cent to disease of the nasal sinus, 6 per cent to tobacco 
and alcohol, 10 per cent to various other causes and 11 per cent to unknown 
causes. At the clinic, the established treatment for retrobulbar optic neuritis was 
rest, catharsis, hot baths and small doses of neoarsphenamine. 


H. H. Vart, Cincinnati. 


THERAPY OF HAY-FEVER AND OF RHINITIS VASOMOTORICA. M. WASSERMANN, 
Monatschr. f. Ohrenh. 64:576 (May) 1930. 


Wassermann states that Schlésser’s injections of alcohol in the treatment for 
trigeminal neuralgia induced him to make injections into the ethmoidal and naso- 
palatine nerves in twenty-nine patients with hay-fever. In most instances he 
obtained cure, and in all marked improvement could be noted. In eight cases 
of rhinitis vasomotorica he likewise effected considerable improvement with injec- 
tions of alcohol. This method has the advantage of giving better results than 
any other method ; however, it has the disadvantage that it is disagreable to sensitive 
patients, even if an anesthetic is first administered. Another disadvantage is that 
breathing through the nose, because of the swelling of the nasal mucous membrane, 
is not possible during the days following the injection. However, the author 
never noted that the hypersensitivity spread to the bronchi, nor did asthma develop. 
The author states that desensitization treatment with pollen extracts for patients 
with hay-fever is not effective in all cases, and the effect is not lasting. The effect 
of climatic therapy (sea or high mountains) is better. Because hay-fever and 
rhinitis vasomotorica are closely related, the medicinal treatment should be similar. 
The central nervous system should be influenced by psychotherapy and bromine 
preparations, ethylmorphine hydrochloride and papaverine, the sympathetic system 
by epinephrine, ephedrine and atropine and the cell metabolism by the administra- 
tion of calcium and small doses of iodine. The author considers injection of 
alcohol as the most effective method of treatment. However, for the always present 
susceptibility of the sympathetic and central nervous system, small doses of atropine 
or atropine methyl nitrate should be given in combination with either ethyl- 


morphine hydrochloride or papaverine. . ; 
Phine hydroc oo Ps Epitror’s ABSTRACT. 


SIGNIFICANCE OF OCULAR DISORDERS FOR OTOLARYNGOLOGIC DIAGNOSIS. 
I. SommMER, Monatschr. f. Ohrenh. 64:675 (June) 1930. 


Sommer directs attention to the fact that the nervous apparatus of the labyrinth 
is connected with the innervation of the muscles of the eye by its central branches 
in the brain. The reactions and disturbances of the labyrinth therefore become 
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partially manifest in ocular movements. The innervation of the eye and that of 
the ear are parts of the brain, and it is therefore not surprising that both organs 
become affected in disturbances of the central nervous system. However, the 
innervations of the nose, mouth, pharynx and larynx are likewise in the central 
nervous system. The author gives a summary of his observations in several 
hundred cases in which the eye, ear, nose and larynx were carefully examined. 
He discusses ocular disorders and otorhinolaryngologic disturbances in patients who 
were affected with various diseases, such as syphilis, tuberculosis, acute and chronic 
infectious diseases, intoxications, vascular diseases, circulatory disturbances, 
nephritis, metabolic disorders, incretory disturbances, traumas, tumors of the brain, 
encephalitis, multiple sclerosis and diseases of the lachrimal sac. Nystagmus, an 
ocular symptom that is significant in otology, is also discussed. In this summary 
many ocular symptoms are described that occur in diseases in which disturbances 
of the ear, nose and larynx are likewise present, or ocular symptoms that develop 
as the result of a disease of the ear or the nose. This shows that examination 
of the eyes is often a valuable aid in diagnosis. 


INFLUENCE OF GENERAL NARCOSIS AND OF LocAL ANESTHESIA ON BLOOD 
PRESSURE IN OTOLARYNGOLOGIC SuRGERY. B. M. Lirscuitz, Ztschr. f. 
Hals-, Nasen- u. Ohrenh. 26:245 (July 3) 1930. 


Lifschitz points out that for otolaryngologic operations local anesthesia is 
generally better than general narcosis, especially when the patient is calm and 
cooperates by expectorating the accumulating saliva and the blood. This prevents 
an infection of the wound as well as lessens the danger of the development of 
postoperative bronchopneumonia. In order to determine to what extent the blood 
pressure is influenced by the form of anesthesia, the author made tests on 110 
patients. He determined the blood pressure, the respiration and the pulsation before, 
during and after the operation. 1. He found that during the preoperative period 
the blood pressure was increased in more than 82 per cent of the cases. In the 
other cases it remained normal; a decrease was noted in only 1 case. The author 
terms this preoperative period the psychic phase. He thinks that the increase in 
blood pressure observed during this stage is due to the excitement of the patient. 
2. Toward the end of the psychic phase, that is, in the beginning of the anesthesia, 
the blood pressure usually increases still more. 3. In operations under local 
anesthesia the increase at the beginning of the anesthesia is most pronounced 
and is due entirely to the psychic factor. In deep infiltration anesthesia, the 
effect of the epinephrine increases the pressure still more. 4. In general narcosis 
the blood pressure increases in the beginning; during the psychic phase, however, 
as soon as the patient is unconscious, the blood pressure usually decreases below 
normal, depending on the depth of the narcosis. 5. During the postoperative 
period, in cases in which local anesthesia is employed, the blood pressure becomes 
normal again on the first day after the operation. In a small number of cases 
it goes slightly below the normal, and in exceptional cases it increases slightly, 
but after one or two days it generally is normal again. 6. If general narcosis 
has been employed, the blood pressure is increased during the postoperative period. 
This increase sometimes persists for two weeks or longer. 7. In combination of 
local anesthesia with general narcosis the postoperative period of increased blood 
pressure is shorter compared to that observed in cases in which only general 
narcosis is employed. 8. The frequency of pulsation and respiration generally 
runs parallel with the blood pressure. 
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Lewis A. Corrin, M.D., President, in the Chair 


PRESIDENTIAL AppREss. Dr. Lewis A. Corrin, New York. 


I am mindful of the high honor done me by my election to the presidency 
of this Association and take this opportunity to thank you, its members, for the 
vote of regard and confidence which places me in this enviable position. 

My first duty, the official announcement of the death of our much esteemed 
and beloved president of the last year, Dr. Charles W. Richardson, fills me with 
sorrow and sadness. I am sure that each and every member feels that, in the 
removal of Dr. Richardson from our midst, he has met with a great personal 
loss. Dr. Delavan, as our historian, will, I am sure, give us a detailed account of 
Dr. Richardson’s life and accomplishments. 

Tonsils have been the subject of study and discussion as to removal and methods 
of so doing since 10 A.D., whereas the much allied growths, adenoids, were not 
discovered and described by Dr. Wilhelm Mayer until 1868 A.D., and then the 
universal recognition and removal of that growth came about quite slowly largely 
on account of the lack of standardization of the method of removal. 

When one realizes that in 1889, when infectious grip was raging, comparatively 
few children had thus been prophylactically protected, one can see what an extensive 
and fertile field was ready in the noses and sinuses of the children of the land. 

Atrophic rhinitis and ozena had been the subject of much speculation for 
many years. 

All who have been in our special field of work for more than twenty years 
will recall the many theories advanced as to the cause and cure of this most 
trying and disgusting disease. Many and among them some of the best minds 
and most authoritative writers looked on the condition as an independent disease 
and offered many pages of literature on the pathology, specific producing organisms, 
etc., to account for the condition. On the other hand, many of our best thinkers 
have, from early years of the specialty, considered it as a complicating sequela 
of a diseased sinus or sinuses, 

Many, both of our own and other, specialists have been shocked at the frequency 
with which the operation for the removal of tonsils and adenoids has been done, 
and we have heard such critical phrases as the slaughter or massacre of the 
tonsil. We have all very probably shared in this feeling at times. However, I 
think that we must blame not the thousands of operations but the disease. We 
shall all hail the day and the man or organization called for by Dr. Delavan 
in his paper of last year, which will show us the cause and the method of pre- 
venting the condition demanding these operations. 

Gentlemen, I declare the fifty-second meeting of the American Laryngological 
Association open for such business as may properly come before it. 


A New Concept oF HystTericaL APpHONIA. Dr. Roy A. Bartow, Rochester, 
P.M 
The loss of the voice, the inability to communicate with his fellow man, is 
not only of economic importance but also a serious affliction to the person. The 
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aphonic condition may be the result of a sinister pathologic invasion associated 
with other symptoms to fill out a clinical picture and as such may be dealt with 
according to fairly definite rules and procedure and is not to be considered in 
this article other than in a manner of differential diagnosis. This message stresses 
a condition of aphonia of functional or hysterical origin. 

Hysterical aphonia is a more modern phraseology for the older term “hysterical 
paralysis of the vocal cords.” It is not and never has been a true paralysis of the 
vocal cords. It is an aphonic manifestation of a hysterical or an unstable 
psychologic background. 

The result that follows will fall in one of three courses: two permanent and 
one temporary. The permanent routes of escape would be suicide or insanity. 
The temporary route would be “nervous breakdown” or some manifestation of 
an existing complex so presented as either to arouse the sympathy or to render 
the patient unable to carry on either in whole or in part. It may be a functional 
paralysis, blindness, deafness, unconsciousness, loss of voice or any one of a number 
of clinical pictures. This, one must bear in mind, is not malingering — it is 
not the will of the patient —it is a true clinical picture rendering as much dis- 
comfort and anxiety as that due to a real pathologic development. It is a product 
of the subconscious and beyond the control of the unfortunate victim. 

The treatment, then, is essentially psychoanalysis. This form of therapy may 
not necessarily cure the patient, but it is unreasonable to believe that by local 
measures one can cure a condition that is deep-seated in its origin. Hysterical 
aphonia is a symptom. 

Roentgen study has given a rather different mental image of the laryngeal 
changes in hysterical aphonia — primarily dispelling the older term of “hysterical 
paralysis.” It also opens up possibilities of means and aids in the teaching of 
proper phonation and vocal training. Hysterical aphonia should signal to the 
laryngologist that the patient is failing to adjust to his surroundings, and it should 
be our duty to see that proper steps are being taken to prevent a recurrence of the 
disturbance. 

DISCUSSION 

Dr. Georce L. Ricnarps, Fall River, Mass.: Dr. Barlow seems to have 
gone further back in the etiology than most of us have done. He speaks about 
a certain class of cases, the result of the high pressure life in which we now live. 
Is it the proper thing for us immediately to send such a patient to a psychoanalyst 
or to have a thorough physical examination, or to try to find what is the trouble? 
There may be something in the social status or relations with their fellow girls, 
with young men or otherwise in the early teens that the average physician, I, for 
instance, has not gotten hold of. 

There is no pathologic condition as you look at those patients objectively. 

Dr. FRANK ROBERT SPENCER, Boulder, Colo.: We see a number of girls, 
particularly between the ages of 18 and 20 (I call them girls; they are bordering 
on young womanhood), in the university, who have attacks of hysterical aphonia. 
As Dr. Barlow has intimated, some mental upset may be responsible for the condi- 
tion. Many girls of 18 or 19 are suffering from hyperthyroidism. Dr. Barlow 
has intimated this in his paper; with the increased development of the brain and 
spinal cord in modern civilized races and with the higher education and strain 
of civilization, there must be some degeneration of the sympathetic nervous system, 
and he says that this is most frequently observed in the fair sex. He explains 
many of the neuroses that one encounters in the practice of medicine as due to this 
change. Change the patients’ environments for a time and put their minds at 
ease regarding some worry and the hysterical aphonia may often disappear in a 
short time. 

Dr. Ernest M. SEYDELL, Wichita, Kan.: We must call all nonorganic paresis 
of the larynx psychogenic. Psychogenic is not identical with hysterical; that is, 
a psychogenic person may not be hysterical. More than this, the hysterical 
reaction is subordinate to the psychogenic. 
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According to this author, any paralytic condition may be aped by a hysterical 
condition. According to Gaupp, one may divide these neuroses into two forms, 
the thymogenic, which is produced by fright, and the idiogenic, which may be caused 
by fear. 

I think the thing that we must emphasize is that if you are going to bring 
back this patient’s voice, it should be done at the first sitting. You must not give 
up with the patient; you must not treat him for a little while and then let him 
come back the next day. You must try to do everything for him the first time 
you see him. 

Dr. Witt1AM V. Mu LLIN, Cleveland: Experiments done on many dogs and 
obliterating many of the branches of the sympathetic nerves and the cervical 
ganglion did not change any movement of the cords. Clinically, I somehow feel 
that it does, and I think that the sympathetic nervous system enters a great deal 
into the classification that Dr. Barlow has reported. I do not believe that any 
form of hysterical aphonia will cause a cord to stay in midline. 


Dr. Mervin C. Myerson, New York: We all recognize, I think, that 
laryngologists are agreed that a successful laryngologist must mix a little psy- 
chology with his laryngology. That would lead me to say that we all appreciate 
that hysterical aphonia, when we see it, has a psychologic basis. 

The matter of a laryngologist bordering on charlatanism when he uses local 
methods or local applications in the throats of these patients does not quite strike 
me as a fair statement, because I do believe that we do give these patients a little 
psychologic boost when we do something to them, which, of course, is harmless. 

In order to make this study of real value, I should think that we ought to be 
able to state in some way how many cases of hysterical aphonia have been followed 
by insanity or by suicide. To my knowledge, I do not know of any. 

Dr. RoBERT SONNENSCHEIN, Chicago: According to Semon’s law, in a slowly 
oncoming paralysis of ofganic nature, it is always the abductors that are first 
involved. Later, when the nerve is completely out of function, all muscles are 
involved. In a functional disturbance, it is always the adductor, the most powerful 
group of muscles in the larynx, that is first involved. It was Semon, as well as 
others, who called attention to the fact that these hysterical aphonias are paraparesis 
and not true paralysis. 

In the treatment for hysteria, one must have complete assurance in himself 
in order to impress the patient with the fact that she will be cured. Therefore, 
a careful, accurate diagnosis is necessary, and then you can say to the patient, 
“you will speak.” 

Dr. Roy A. Bartow, Rochester, N. Y.: Dr. Richards spoke of these girls 
in their teens. That is just what I mean by the newer concept of hysterical aphonia. 
It dates back. Whether the patient is 50, 55 or whatever the age may be, as a 
rule, the original disturbance dates back to the teens. It is that complex existing 
in the subconscious which for years has been held down by the censorship of the 
conscious mind that has allowed itself no expression until finally the constant 
bombardment of this impetus to get out and express itself ends in some visceral 
disturbance, whether it is a visual disturbance, hysterical deafness, hysterical loss 
eof the voice, paralysis of the arm, unconsciousness or what not. 

The normal individual is the person who can adjust himself to whatever 
circumstance or condition arises in life and to carry on with the material and 
tools he has at hand. 

I did not mean to give the implication that the loss of the voice would be 
followed by suicide. My statement was to the effect that these hysterical mani- 
festations were a method of escape from a dilemma, and that sometimes they might 
go on to the more permanent type of insanity or to suicide. 


Wuat CuimaTE 1s BEst FOR DISEASES OF THE UPPER RESPIRATORY TRACT. 
Dr. Joun F. BARNHILL, Indianapolis. 


Personal observations gained through extensive travel and prolonged residence 
in south and southwest portions of the United States form the basis of this 
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paper. Dr. Barnhill believes that these regions are superior to any in foreign 
countries. He regrets the general lack of information concerning climate, and 
deplores the harm arising from ‘the careless reference of patients. 

The author disagrees with Huntington, who says that good climate includes 
cold winters and changeabie temperatures. 

He believes that the types of patients most benefited are those having low 
bodily resistance, who take cold easily and who suffer greatly from respiratory 
diseases. He believes that the best climate for such persons is mild and not 
characterized by marked, sudden changes in temperature between midday and 
midnight. The climate that permits continuous, comfortable, pleasurable outdoor 
life is best. Many parts of the country approach the ideal. Southern California 
and southern Florida most nearly approach it. Based on freedom from marked 
differences between day and night temperatures, southeast Florida is the most 
nearly perfect. 


DISCUSSION 


Dr. GEoRGE L. RicHarps, Fall River, Mass.: I think that climate is a ques- 
tion of teaching a patient adaptability. 

Dr. JoserpH H. Bryan, Washington, D. C.: I believe that sunlight and a 
cold climate are beneficial more frequently than anything else, and I found the 
greatest success in sending my patients, even in the winter time, to the Adirondacks. 


Dr. Norvat H. Pierce, Chicago: It is not all climate, either. It is a matter 
of whether you are going to live in a smoky, noisy locale where the atmosphere 
is surcharged with the exhalations of innumerable automobiles or whether you 
are going to live in a place that is without stress, is peaceful and quiet and where 
the weather sometimes, and rather frequently, is such that it approaches one’s 
concept of heaven. I think that that is more the proposition than whether a 
certain geographical part of our country has a greater death rate or a lesser 
death rate and whether the temperature registers high at noon and low at night. 
There is a good deal more than just temperature, and there is a good deal more 
perhaps than mere sunlight, but, if you have the opportunity of living outdoors in 
the sunlight, that contributes to health. 

Dr. GorpON BERRY, Worcester, Mass.: Apparently, patients who are benefited 
by climate go to those climates and stay there one or two years and continue 
their benefit for that period of time. From then on they rather tend to take on 
climatic difficulties, pathologic troubles that develop in those climates. There 
is the question of play versus work, and there is the question as to the climate 
you want to live in anyway. 

Dr. Burt R. SHuRty, Detroit: The modern trend of people is to increase 
greatly in knowledge and our patients now have a decided way of thinking and 
they are all susceptible to a confusing amount of advice that is handed to them 
about climate. If we could standardize our way of thinking and our way of 
advice, as Dr. Barnhill has outlined, it would be exceedingly valuable to have a 
considerable knowledge of what is exactly the best thing to do for the individual. 
It is an individual study. 

The open window method of treating patients with acute bronchitis and acute 
respiratory infection seems to be all wrong; study of the individual demanded 
that they be given warmer air and that they would do better with warmer air, 
contrary to the general education of the public, which is to keep the windows open 
at all times for all troubles, which procedure is generally carried out. 

I believe that the same old problem of common sense, the study of the indi- 
vidual and a careful knowledge accumulated in regard to various climates are 
exceedingly valuable to our specialty. 

Dr. Joun F. BARNHILL, Indianapolis: About 99 per cent of the diseases for 
which you and I treat patients are infections. How do we get them? By 
contact with people. There is no other way. The germs that make one sick 
do not live anywhere except on the other fellow, and when one comes in contact 
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with the other man who has the germs that one will catch one gets ill. The 
closer one comes into contact with people, the more illnesses one has, and the 
reason that a climate which enables people to be outdoors all the time is good 
is based on the fact that one is not in contact with people. 

The mistake of sending people away is not to advise them what to do. In the 
first place, sanitation must go with climate. There is no climate in all the world 
that is good without being surrounded by the best sanitation. There is no climate 
that is good where the patient is willing to go and stay indoors all the time. 
It is the outdoor life, and for that very reason cold climates are not good for 
people who are sick. 


An Enormous ABSCESS OF THE FRONTAL LoBE FOLLOWING INFECTION OF 
THE FRONTAL SINUS; OPERATION; RECOVERY. Dr. Ross HALL SKILLERN 
and Dr. Georce M. Coates, Philadelphia. 


A woman, aged 20, presented acute frontal sinusitis and edema of the right 
eye and the forehead. The anterior end of the middle turbinate was removed. 
Incision was made above the eye; some pus was found. Her condition gradually 
grew worse. After three weeks there was a sudden collapse. She was rushed 
to the hospital. She was in a semicomatose state, and had left-sided hemiplegia. 
There was a large amount of pus (about 4 ounces) deep in the frontal lobe. The 
lobe, including the diseased frontal sinus, was evacuated and thoroughly cleansed. 
The patient was returned to her room and began to show signs of returning 
consciousness. In a few hours shé was again rational. On the next day the 
hemiplegia had disappeared. The temperature went down and the pulse rate 
increased. On the following day, there were signs of meningeal irritation, but 
they were not severe. Recovery was uninterrupted. 


DISCUSSION 


Dr. CorneLius G. CoaKLey, New York: I think that the authors ought 
to be congratulated on the apparent wonderful results they got in this case. I 
say “apparent” because the experience that many of us have had with very large 
abscesses is that the patients apparently get well and a few months later abscesses 
develop from just what the doctors tried and we hope did succeed in doing, 
namely, have the abscess thoroughly obliterated; I should be glad to get the report 
of this case one or two years from now. I hope that it is successful. The result 
has been wonderful as far as it has gone. 

Dr. Henry B. Orton, Newark, N. J.: In Dr. Eggleston’s service in the 
city hospital, we have felt that all cases of fracture of the frontal sinus that has 
involved both plates will eventually lead to meningitis or an abscess of the lobe 
will appear. In every case in which patients come to our service with a fracture 
of the frontal sinus involving both plates, we expose the dura at that time. 

Dr. Joun E. Macxenty, New York: One never knows how long it takes 
to clear up an abscess of the frontal lobe. I had one patient who went six months 
following the evacuation of a large abscess of the frontal lobe to the frontal 
sinus; the patient eventually died of the abscess. 


AN UNEXTRACTED FOREIGN Bopy PENETRATING THE AORTA OF A TEN MONTHS 
Otp Inrant. Dr. Henry L. Swarn, New Haven, Conn. 


I have a slide of the roentgenogram, one of the specimens and a drawing 
of the latter showing how the crooked piece of fine wire had penetrated the aorta 
about the level of the fourth rib. This wound of the blood vessel was followed 
by the development of the false aneurysm, which finally ruptured into the esophagus 
with fatal results. The very much bent and crooked wire lay across the esophagus, 
one end in the false aneurysm, pointing upward, and the other horizontally through 
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the wall of the esophagus on the opposite or left side, protruding nearly a half an 
inch at this spot. The wire was 3.5 cm. long. The false aneurysm bulged into and 
displaced the esophagus to the left. The attempt at removal was balked by the 
free bleeding which nothing stopped and the displacement of the esophagus, making 
orientation impossible. The foreign body was not seen. The impression was 
that it might have escaped into the mediastinum. 

The patient was in the hospital less than twenty-four hours, but was ill with 
indefinite symptoms for ten days before entering. 


DISCUSSION 


Dr. Henry B. Orton, Newark, N. J.: I should like to ask whether 
esophagoscopy should be performed in the presence of mediastinitis or whether 
one should wait until such time as nature has tried to wall off the process and 
then make an incision in the chest. I am reporting the cases of six patients at 
the Bronchoscopic Society; only one is alive at the present time, in that case we 
waited. 

SYMPOSIUM ON ALLERGY 
GENERAL ALLERGIC PRINCIPLES. Dr. JOHN A. KoLMER, Philadelphia. 


The general allergic principles consist in: phenomena of allergy in man, the 
confusion in classification and terminology, the chemical nature of exciting agents, 
the mechanism of allergic reactions, the principles of diagnosis of allergic diseases 
by skin testing and passive antibody sensitization, the principles of treatment for 
allergic diseases by specific desensitization and the etiology and principles of 
diagnosis and treatment of hay-fever, vasomotor rhinitis and asthma. 


THE PATHOLOGY OF ALLERGIC TISSUE AS SEEN IN THE NOSE AND ACCESSORY 
StnusEs. Dr. Francis L. WEILLE, Boston. 


One hundred and sixty specimens of tissue were removed from the noses and 
accessory sinuses of twenty-six patients having asthma or vasomotor rhinitis or 
both and were examined grossly and microscopically. The most interesting gross 
observation was the presence of occasional pus pockets in the sinus membrane. 

The microscopic examination of the sections of tissue showed: (a) metaplasia 
at times of the type of epithelium; (b) possibly metaplasia of individual epithelial 
cells; (c) thickening of the basement membrane; (d) edema or fibrosis of the 
tunica propria in two thirds of the specimens; (e) very active mucous glands; 
dilated serous glands; (f) increased vascularity; no special smooth muscle hyper- 
trophy; (g) prominence but not predominance of eosinophils as infiltrating cells 
in tissues of patients with asthma operated on once; (h) regeneration of all tissue 
elements in patients operated on a second time; (7) marked contrast between “pale” 
and “red” mucous membranes in vasomotor rhinitis. 


ALLERGIC CONDITIONS OF THE NOSE AND THROAT: CLINICAL CONSIDERATIONS. 
Dr. Hitt Hastinecs, Los Angeles. 


Poor and incomplete histories are found almost universally, due to lack of time 
and carefulness; detective traits of character are desirable. Too much reliance is 
placed on skin tests. The occurrence of eczema in babyhood points to food allergy 
in patients with hay-fever and asthma. 

Symptoms and physical signs were considered in detail as commonly met with. 
Stress was laid on purulent infection of the paranasal sinuses in being secondary 
and not the cause of the hay-fever and asthma in allergic patients. 

The discovery of the allergic cause and the treatment for this should precede 
all operative procedures; fewer nasal operations will result. 

The discovery of allergic reactions, comparatively recent, will likely lead in 
the near future to explanation of other symptoms, such as vague rheumatic pains 
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and neuralgias. Cases of nephrosis were mentioned in which periodic attacks of 
edema of the soft palate rapidly subsided after simple irrigations of the infected 
antrums. 


GENERAL PRINCIPLES OF TREATMENT. Dr. HAROLD G. Tosey, Boston. 


The treatment for illness caused by hypersensitiveness to foreign proteins may 
be directed along several lines, namely, avoidance or removal of the specific cause, 
avoidance or removal of contributory cause, specific treatment with protein, non- 
specific treatment with protein and symptomatic treatment. 

The treatment for pathologic nasal conditions in relation to asthma is based on 
three hypotheses: 1. The pathologic nasal condition is per se the cause of the 
asthma. 2. The pathologic nasal condition is due to the same cause as the asthma 
and may be considered a part of the asthma. 3. The condition results in a greater 
permeability to the toxins that cause the asthma. 


DISCUSSION 

Dr. Henry L. Swarn, New Haven, Conn.: Those of us who are normal can 
be bombarded by all kinds of pollens and all kinds of foods and do not have any 
trouble. The fellow who has the antibody has the trouble. Involuntary muscle 
fibers are exceedingly sensitive in allergic people, as is known to all of us clinically, 
because we can get such tremendous contraction by the use of epinephrine. 

Sometimes one removes great masses of tissue, and then when you get at the 
real allergic cause, you do not have to do any more of these operations. I have 
seen patients whose polyps disappear after removal of the allergic cause. 

Dr. ARTHUR W. PROETz, St. Louis: There are two types of membrane, and 
they are easily demonstrable with the roentgenograms presented. In one type the 
membrane is vacillating; one day it is thick and the next day it is thin. The 
contours are concave, as you see on the right, and that membrane may be per- 


fectly normal tomorrow. The other type is not nearly so thick, possibly only 
2 or 3 mm., if that much, is quite smooth in outline and does not rise and fall 
with the attacks. It is the same after an asthmatic attack as it was before. I think 
that the second type is probably a true hyperplasia, and that if any operative pro- 
cedure is to get results, it is probably in that type and certainly not in the other one. 


Dr. JaAmMEs A. Bassitt, Philadelphia: Dr. Hastings reminded me of a case 
that I wanted to allude to in this discussion. This was a case of nephrosis with 
rather a marked allergic vasomotor rhinitis. Roentgen and other studies indicated 
involvement of the ethmoid and antrum. We operated on the patient, who got 
well. Four months later the child returned with the same amount of edema and 
the same rather critical condition. Roentgenograms and studies indicated that 
further operative work should be done, but accidentally an abdominal condition set 
in, and an abdominal operation was going to be performed in the surgical depart- 
ment. This stalled for the time any interference with the nose, and while simple 
measures were continued, nothing else was done. Within three or four weeks the 
child became well again, the swelling disappeared, and the patient left the hospital. 


DYSPHAGIA OF SEPTIC ORIGIN RESEMBLING FOREIGN Bopy IN THE ESOPHAGUS. 
Dr. WiLt1AM B. CHAMBERLIN, Cleveland. 


A detailed case history of a child, aged 5% years, is given. Inability to 
swallow and some hoarseness were manifest. There was a moderate temperature 
with one high rise following a peritoneal infusion. 

Roentgenograms taken of the esophagus were unsatisfactory and the contrast 
mixture promptly regurgitated. Later on the patient developed definite pneumonia 
of the right lung and later mastoiditis. He recovered from the pneumonia and 
the mastoiditis. A small feeding tube was introduced through the nose so that he 
could be fed. Within six weeks after the onset of the dysphagia and a clearing 
of all his other symptoms, he began to swallow. 
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The throat was negative to Klebs-Loffler bacilli, and there was no evidence of 
poliomyelitis. It would seem that this was a functional paralysis, but the exciting 
cause was undetermined. 

DISCUSSION 

Dr. Burt R. SHurRty, Detroit: There is a close relationship between the 
laryngeal muscles and the muscles of deglutition, and one of the things that one 
should not forget is that wonderful and marvelous psychic relationship that one 
sees constantly with all patients of this type. 

Dr. Shurly reported in detail two cases illustrating these contentions. 

Dr. Mervin C. Myerson, Brooklyn: I would offer the suggestion that 
perhaps because this child had pneumonia that was localized to the hilar area, he 
very likely had pleurisy of the mediastinum which may have been responsible for 
a periesophagitis which caused a spasm of the esophagus. 

Dr. Louis M. Crerr, Philadelphia: I saw a patient whose complaint was 
difficulty in swallowing. Esophageal studies both by the roentgen rays and by the 
esophagoscope were negative. The patient died within a few days, but no definite 
conclusions were reached as to diagnosis. 

Dr. Henry L. Swarn, New Haven, Conn.: To me, the tremendously interesting 
feature of the report is the age of the patient. I have never known of anyone as 
young as this patient who has had either spasm or difficulty of that type in 
swallowing except the two types that Dr. Chamberlin spoke of, diphtheritic paral- 
ysis and the oncoming of poliomyelitis. 

This subject has always greatly interested me because the man with whom I 
worked as a student in Germany was about the first who ever had, to my knowl- 
edge, any physical explanation for the globus hystericus, and it was he who called 
attention to the fact that the lingual tonsil is enlarged; but, what was more to the 
point, that the tremendously large plexus of blood vessels on which the lingual 
tonsil lies is capable of considerable engorgement, and during that period of 
engorgement one has difficulty in swallowing. 


LATERAL TRANSTHYROID PHARYNGOTOMY, TROTTER’S OPERATION, FOR MALIG- 
NANCIES OF THE LARYNGOPHARYNX. Dr. Henry B. Orton, Newark, N. J. 


This article appeared in full in the September issue of the Arcuives (12:320, 
1930). 


DISCUSSION 


Dr. Joun F. BARNHILL, Indianapolis: Dr. Orton is to be congratulated for 
taking up a question in surgery that has been pretty well discarded, at least on 
this side of the ocean. It has been presumed that the question was pretty well 
settled in its disfavor. The new plan, or comparatively new plan, that Dr. Orton 
follows must have merit, since otherwise he would not be able to report the 
rather extraordinary results that he has given. 

The question in cancer always is, even though it is not so extensive as shown 
in Dr. Orton’s cases, Is there metastasis beyond the line that it is possible to 
reach through operation? In some of my patients, almost before the wound 
in the neck had thoroughly healed, evidence of metastasis was found in other, 
distant, parts of the body, and since none of the patients lived longer than a year 
and a half, even those in a better condition, we hesitated a long while before 
doing the operation. 

Dr. WiLti1AM V. MuL LIN, Cleveland: I should like to ask Dr. Orton if at any 
time, immediately before or after his operation, he used radiation in any form. We 
find it hard to make up our minds, for instance, from a roentgenogram of the 
chest, whether early metastasis has taken place or not. 

Dr. Harris P. Mosuer, Boston: This is a splendidly prepared and presented 
paper. I have been one of the doubters about the operability of cases of this type. 
To me this operation is a welcome one indeed. It completes the systematic opera- 
tive procedure for the side of the neck. Up to now in my mind all I have had has 





548 ARCHIVES OF OTOLARYNGOLOGY 


been the approach after a block dissection and getting in and getting out as best 
I could, but this is an operation that is systematic and gives a splendid exposure. 
From the anatomic and surgical standpoint, to repeat, it completes in my mind the 
surgery of the side of the neck. 

Dr. JosepH C. Beck, Chicago: A number of years ago I had the temerity to 
present before one of the large societies the work that I had done on this dissection 
in a county hospital for a number of years, and I was taken to task for doing such 
a horrible thing. The answer was to let the patients die in peace, because most 
of those on whom I had operated died either from embolic processes in the 
lung or from recurrences; so I stopped doing this extensive work until it was my 
privilege to visit in London, three years ago, where I had the pleasure of seeing 
the work of Mr. Trotter, who showed me every point of the work. 


THE PATHOLOGY OF CHRONIC ACCESSORY SINUS DISEASES. DR. ANDREW A. 

Eceston, New York. 

In brief, the article consisted of an attempt, based on the study of surgical 
specimens, to explain the pathologic processes involved in the production of chronic 
accessory sinus disease, based on the vascular changes of the tissues involved; 
these vascular changes resulted in three types of pathologic changes. 1. The 
hypertrophic or polypoid type of sinusitis results from phlebitis and lymphangitis, 
with an inflammation of the adjacent perivascular stroma. An obstruction of 
the proper drainage of the parts results in a turgescence and polypoid formation. 
2. The fibrotic or atrophic types are due to a fibrosis secondary to arteriole inflam- 
matory involvement and a loss of the blood supply and nourishment to the tissues, 
with replacement fibrosis. 3. In the third type a mixture of hypertrophy and 
atrophy exists in the same sinus, resulting in rugae or sulci, producing the so-called 
papillary type of membrane. In this instance, there is involvement of the venules, 
lymphatics and arterioles. 

DISCUSSION 


Dr. JoserH C. Beck, Chicago: A great deal of work has not been done 
along the line of histologic changes in conditions of the nose and throat, and this 
presentation, I think, will stimulate many men to do this type of work. 

The presentation of histologic specimens on black and white, as presented is 
of value, but does not compare with tinted specimens. The latter are of much 
more value. 


Dr. Ratpu A. FENTON, Portland, Ore.: May I ask Dr. Eggston if, in his 
judgment, the occurrence of a perivascular infiltration may not often be an indi- 
cation of a defense reaction rather than of a process already degenerated? 


Dr. FRANK R. SPENCER, Boulder, Colo.: I should also like to ask Dr. 
Eggston whether some of these changes account for the fact that certain per- 
centages of patients with sinus changes really have to be operated on, and 
whether the changes in the bones are responsible for the continuation of the sinus 
disease. 

Dr. Henry L. Swain, New Haven, Conn.: I understood Dr. Eggston to say 
that the osteoblasts, when they cannot get their proper supply of calcium from the 
blood, owing to inflammatory change, take the calcium from the bone, and, there- 
fore, the osteoblasts become osteoclasts in a certain negative phase. Do the 
osteoclasts ever become active and keep on taking calcium from the bone even if 
more calcium appears in the blood? 

Dr. FRANK B. KistTNER, Portland, Ore.: Perivascular infiltration should lead 
one to suspect that the tissue was syphilitic, but we have many cases in which by 
no clinical diagnostic means could we say that the patient had syphilis. I think 
that the perivascular fibrosis is characteristic of a long-standing infection, whether 
it is a purulent sinusitis or a nonpurulent sinusitis. 

Dr. E. Ross FAULKNER, New York: It is interesting that the microscopic 
observations in these conditions correspond accurately with the gross observations. 
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Aiter all, inflammatory processes everywhere are a vascular phenomenon, and the 
end-results during the course of an inflammatory process vary a great deal 
according to the tissue involved. While there is no exact analogy of paranasal 
sinuses in other parts of the body, the inflammatory process really carries on in 
about the same way as it does elsewhere. 

The syphilitic infection is characterized by inflammatory changes leading to 
sclerosis or fibrosis, wherever it occurs. The tuberculous process is characterized 
by peculiar softening, a specific process which breaks down into a cold abscess. 
The pus organisms, depending somewhat on which tissue is involved, produce 
various changes such as necrosis. If the process is in a dense, bony tissue or 
if it is in a dense fibrous tissue, a carbuncle forms in the cancellous bone; it 
will also produce necrosis, depending on the severity of the inflammation. There 
is no question that various infections in the nose have different characteristics, 
not only in their acute phenomena but in their end-results. There are some 
acute infections in the nose that produce strange pathologic changes which are 
never recognized. The general practitioner believes that any acute process in 
the nose is accompanied by an acute coryza. That is not the case. One of 
the strange pathologic changes that occur in the nose in a virulent streptococcic 
infection is often a dry nose with practically no coryza, no secretion, until perhaps 
at the end of four or five days or a week. 

Dr. ANDREW A. Eccston, New York: Most of the tissue was taken from 
private cases that have been thoroughly worked up and in all of which a 
Wassermann test had been done. I admit that one of the cases showing arteritis 
with perivascular mononuclear cells is rather typical of syphilis, but in that 
particular case the Wassermann reaction was negative, and, as far as we know, 
the patient did not have syphilis. There are reactions that simulate syphilis. 1 
think the fact that syphilis will produce destruction in the nose becomes an 
argument in favor of the vascular changes, particularly the arteriosclerotic changes, 
being the basis of a great deal of the pathologic conditions that occur in the nose. 

Some one asked whether the perivascular reactions were thought to be a 
defense reaction. I think that they are, particularly in acute inflammation. 

There is a great deal of argument about osteoblasts and osteoclasts in their 
particular function, and histologists do not know much about it. They know that 
the cells have something to do with the ducts and the absorption of bone. Some 
say that they are entirely different cells; some say that they are one and the same 
cell, which with the physiochemical changes will adopt one function or the other. 
Certainly, the osteoclasts will retain bone and take away calcium. Whether they 
will do that whether or not there is a decreased amount of calcium in the body, 
I do not know. 


THE DISPLACEMEN?P METHOD DIAGNOSIS OF CONDITIONS OF THE SINUS AND 
TREATMENT: ITS ADVANTAGES AND LimITATIONS. Dr. ARTHUR W. 
PROETz, St. Louis. 


The method consists in the introduction of fluids into the sinuses either for 
treatment or for diagnosis, and has not been changed since the first presentation. 
The use of radiopaque oils has been supplemented by a special and definite technic 
of radiography and interpretation, which is presented in detail. 


DISCUSSION 


Dr. FRANK R. SPENCER, Boulder, Colo.: In a man who had been severely 
kicked in the forehead, a badly infected frontal sinus and subsequently an abscess 
of the frontal lobe developed. During the course of treatment, iodized poppy 
seed oil 40 per cent was used for injection into the frontal sinus, and it spread 
back into the abscess of the frontal lobe, the ventricles and the spinal canal. 
Shortly after this meningitis developed. 
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The interesting feature of this case is that the patient made a complete 
recovery, or an apparently complete recovery, after a rather stormy attack of 
meningitis. 

Dr. Henry M. Goopyear, Cincinnati: Late in 1925, we started using iodized 
poppy seed oil 40 per cent in making the diagnosis of sinus conditions, especially 
of the antrums; the method that was then used is still followed. The antrum is 
usually filled through the normal opening with a double curved cannula and is 
filled as full as it can be with the head bowed, until there is some return. While 
it is being filled, the number of cubic centimeters that go in from the syringe are 
measured and counted so that one can often tell something about the sinus 
by the number of cubic centimeters that enter the antrum; that is, it may hold 2 
or 3 cc., so that one is fairly sure that there is something in the antrum that is 
taking the space that should be occupied by the oil. If the sinus holds from 15, 
even up to 30 cc., as it occasionally does, one is fairly sure that the antrum must 
be normal. 

Dr. Proetz did not say much about filling the frontal sinus. It is rather difficult 
to fill, but by placing the patient’s head in the knee-chest position, dropping the 
oil in the nose and having the patient hold the nose and draw back, producing a 
vacuum, one can get bromipin to run into the frontal sinus. Then one can put 
cotton to keep it from running out, or, if the opening is very small, often by the 
time x-ray pictures are obtained there is still oil in the sinus. That is one way 
to do it. Another way is to have the patient sit in the chair and lean over until 
his head is on the stool; then drop in the oil. 

As far as using the displacement method in the sphenoid is concerned, all of 
our cases have been done by directly filling the sphenoid sinus, that is, putting a 
cannula right into the sinus. 

As far as the ethmoids are concerned, I think that it requires a lot of work, 
and of course very careful work, to get very much out of displacement diagnosis 
in the ethmoid condition. 


Dr. Ravtpu A. Fenton, Portland, Ore: I should like to ask Dr. Proetz if he 
has had, in addition to the allergic phenomena from various oils which I think 
some of us have noticed in using this excellent method, an exacerbation of thyroid 
symptoms in susceptible people. We have happened by chance to see two persons 
in whom thyroid symptoms seemed to be speeded up by the iodine-containing oils. 

Dr. Witt1Am B. CHAMBERLIN, Cleveland: I should like to ask Dr. Proetz 
two questions. In the first place, he spoke of not using any astringent in the 
nose, such as ephedrine or epinephrine in order to secure a better dilatation of 
the opening. I should like to ask what the definite objection to that method is. 

Secondly, he spoke of treatment for accessory sinus disease by this method, 
and in the treatment the only drug he mentioned was ephedrine. If such is the 
case, why should one resort to this displacement method? » Why could not he 
accomplish as much by simply packing the nose with epinephrine, following it 
with ephedrine alone. Evidently, the ephedrine has no other efficacy than in 
promoting drainage. 


Dr. FrepertckK M. Law, New York: We have used iodized poppy seed oil 
40 per cent at the Manhattan Hospital a great deal with a great deal of success. 
We find the injection method more satisfactory. One should learn to read plates or 
films stereoscopically. 

Dr. Eggston’s contribution describing the types of changes occurring in the 
periosteum in the bone is distinctly and clearly shown in every perfectly made 
roentgenogram of the sinus. 

Learn the technic of the roentgenographer, and together you will determine 
a diagnosis that will not necessitate the injection of opaque fluid in many cases. 

Dr. ArtuurR W. Proetz, St. Louis: Dr. Law will be as surprised as any- 
body to hear that I do think that you can tell as much about a sinus without 
iodized poppy seed oil 40 per cent in it as you can with iodized oil in it if you 
study them carefully, that is, as far as the topography is concerned. 





SOCIETY TRANSACTIONS 


When I talk about iodized oil in connection with displacement, I have reference 
particularly to drainage time, and we can learn a great deal about the physiology 
of the sinuses in an individual case or the pathology from the drainage time that 
one cannot tell about from the mere topographic information we get from 
iodized oil. 

In answer to Dr. Fenton’s question about the effect on the thyroids, I have 
never seen any effect on the thyroids, in any case under my observation or under 
the observation of people with whom I have been in contact. 


NONSUPPURATIVE Etumorpitis. Dr. Epwin McGrnnis, Chicago. 


These patients have often made “the rounds.” They are usually people with 
some gastric disturbance, headaches or joint disease, in some of whom the condi- 
tions have been diagnosed as sciatica or migraine, various lesions of the eye, etc. 
The history often shows these patients to have had examinations of the sinus 
and treatments. The roentgen rays have been an unsuccessful aid to diagnosis. 
The most outstanding fact in the history is that the patients have frequent colds 
of usually long duration. They also admit the presence of a postnasal discharge. 
Some of them have a deep-seated eyeache, a frontal headache or, occasionally, an 
occipital headache. Most of them do not have to blow the nose much for cleansing 
purposes. Palpation of the cervical glands at the angle of the jaw reveals a 
palpable, tender gland. 

It is often possible to wipe out a thin greenish discharge from the middle 
meatus. This discharge makes one suspicious of infection of the lining mucosa 
of the ethmoid cells by bacteria which are not pyogenic. I have repeatedly obtained 
evidence of the correctness of this suspicion by laboratory investigation of cultures. 
These cultures prove the presence of hemolytic Staphylococcus albus and aureus 
and Streptococcus viridans. We occasionally find the hemolytic streptococcus in 
cells which show no pus. 

If one goes over the literature, one finds that there are various ideas as to 


the best treatment. Twenty years ago a long ocean voyage was the happy means 
of cure advised. Nowadays some of these patients seek the southwest for the sun’s 
ultraviolet rays; some stay home and use various lamps and various diets. Dr. 
Dean and Dr. Daniels would have plenty of vitamin A in the diet. Dr. Stucky 
uses the aid of a breakfast food. Some physicians treat the patients with intranasal 
packs and suction. I have deemed surgical aid the most effective. 


DISCUSSION 


Dr. Frank B. Kistner, Portland, Ore.: I have been interested for a long 
time in nonsuppurative sinusitis, particularly in its relation to systemic disease. 
As a consequence, I have had considerable curiosity as to the infection and the 
type of organism, if any, found in these sinuses. 

Cultures from washings from the sinuses that were accessible, as the sphenoid 
and the antrum, swab cultures, surface cultures from the various sinuses, the 
ethmoid, the sphenoid and the antrum after operation had been performed, and 
cultures of the tissues removed at the time of operation were examined. Cultures 
of washings from sinuses gave a surprising number of perfectly sterile cultures — 
swab cultures, or surface cultures, gave a large number of positive cultures mixed, 
usually with the streptococcus predominating. Cultures of the tissues almost 
uniformly gave a growth of streptococci. 

Dr. Ratpu A. FENTON, Portland, Ore.: I am wondering if such a conserva- 
tive operation may not occasionally lead to the reclosure of the ethmoidal cells. 
Dr. McGinnis speaks of a gutter drain being cut down through them. There 
would seem to be a possibility of other cells not previously involved becoming 
infected by the lengthwise’ gutter drain of this type. 

Dr. E. Ross FAULKNER. New York: There is just one part of Dr. McGinnis’ 
demonstration on which I want to speak, and that is the partial ethmoidectomy. 
I am inclined to think that a partial ethmoidectomy is almost in the same category 
as a partial mastoidectomy. 
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SPOROTHRIX INFECTION INVOLVING THE BONES OF THE FAcE. DR. FREDERICK 
T. Hitt, Waterville, Me. 


In a review of the literature only fourteen cases of sporotrichosis involving 
the bones of the face were found. A case is reported which showed extensive 
involvement of the malar bone, starting from a small growth on the eyelid, noted 
twelve years before, which was apparently activated by curettage. Potassium 
iodide and roentgen therapy had been used without effect. The orbit was exen- 
terated and its outer wall and floor removed, well out into the zygoma and 
including the lateral wall of the antrum. Surgical diathermy was used whenever 
possible. Sporotrichum was found in the tissue removed as well as by culture. 
The Kromayer lamp was used postoperatively. There was a recurrence four 
months later, with involvement of the masseter muscle. Extensive removal was 
again carried out. The prognosis is dubious. It is doubted if potassium iodide has 
any effect except by breaking down the fibrosis. Early radical surgical intervention, 
when the lesion is circumscribed, would seem to offer the best chance of success. 


A Stupy OF THE BLOOD IN THE VarRIOUS ANGINAS. DR. JOHN J. SHEA, 
Memphis, Tenn. 
This article appeared in full in the September issue of the ARCHIVES (12:366, 
1930). 


PsAMMOMA (BRAIN-SAND TUMOR) REMOVED FROM THE Nose. Dr. HENRY M. 
GoopyYEar, Cincinnati. 
Psammoma or “brain-sand” tumors probably always originate from the 
meninges; rarely do they extend through the cribriform plate into the nose. 
Microscopically, the tumor appears to be made up of many small concentrically 


laminated calcareous deposits. 
The tumor described was removed in two operations: First by an intracranial 


operation (Dr. George Huer) with the closing of the dura by a transplant of 
fascia lata, and second (eight months later) by an external opening of the ethmoid 
area (Dr. Goodyear). Vision, which was practically gone, returned within twenty- 
four hours, and headaches ceased. 

Psammoma in this area might be most commonly confused with osteoma and 
epithelioma. The author cited two cases of the former and one of the latter in 
which he operated on the patient by an external exposure of the ethmoid region. 





Book Reviews 


Curonic NASAL SINUSITIS AND Its RELATION TO GENERAL MEDICINE. By 
PatricK WaATSON-WILLIAMs. Price, $5. Pp. 221. New York: William 
Wood & Company, 1930. 


In this monograph of 221 pages, the author aims to present a complete account 
of his exploratory suction method for the diagnosis of latent sinusitis. This 
method is an elaboration of the technic for injecting sterile water into a sinus, 
its immediate withdrawal by suction into the syringe and examination of the fluid 
for evidences of infection. 

According to the author’s view, a latent sinusitis, that is, one from which 
there is no frank discharge of pus but from which virulent organisms can be 
cultured, is more likely to be a source of systemic infection than is a sinus in 
which an accumulation of pus is demonstrable. This proposition is not unlike the 
one which one sometimes hears advocated, that a nonsecretory form of sinusitis, 
as evidenced by thickening of the mucoperiosteum lining the sinuses, is a serious 
menace. 

In treatment the author is rather conservative as compared with those who 
would treat the nonsecretory form of sinusitis by extensive exenteration of the 
membranes lining the sinuses. Watson-Williams holds that all that is required 
in the treatment for this form of sinus disease is lavage of the infected cavity 
and eventually the establishing of better drainage and aeration by simple intra- 
nasal operations. This view will make a stronger appeal to most rhinologists 
than do more radical surgical measures. The proposition to promote better 
drainage and ventilation of a diseased sinus seems logical, whereas to advocate 
exenteration of the lining ‘membranes of the sinuses simply because this membrane 
is thickened hardly seems any more logical than to urge the removal of the 
pathologically altered membranes which line the nasal chambers in chronic rhinitis. 

The author appears to accept most, if not all, of the claims that have been 
made concerning the importance of focal infection as an etiologic factor in systemic 
disease. He is to be commended for insisting on a definite diagnosis of a pathologic 
condition in the sinus before resorting to operative treatment. There has been 
too wide a tendency among physicians to advocate operation on the assumption 
that sinus disease exists because of the presence of such symptoms as postnasal 
catarrh and headache. As a matter of fact, postnasal catarrh is not a conspicuous 
symptom in most cases of sinus disease, but is present in most patients with chronic 
rhinitis. Moreover, most patients suffering from chronic sinus disease do not 
present the symptom of headache, and most headaches are not caused by sinus 
trouble. 

The author believes that sinus disease is a common cause for systemic dis- 
orders that are commonly attributed to foci of infection. In this view he is not 
in accord with those who believe that systemic infection from sinus disease is 
much less common than from such buried foci as exist about the teeth and in 
chronic tonsillitis. There are many who believe that it is doubtful whether sinus 
disease is any more prone to cause systemic infection than are the other forms of 
surface infection which so frequently involve the mucous lining of the nasal 
passages and the pharynx. 

The work of Watson-Williams on the diagnosis of sinusitis is a substantial 
contribution, and this monograph setting forth his conclusions will be read with 
a great deal of interest. 
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DIATHERMY, MEDICAL AND SURGICAL, IN OtTo-LaryNGoLocy. By Dan 
McKenzie. Price, $4. Pp. 184. New York: The Macmillan Company, 1930. 


This is a volume of 184 pages, contributed by one of the foremost otolaryngol- 
ogists in Great Britain. The author aims to present a concise, not too technical, 
statement of the uses to which diathermy may be put in this special field. In a 
short chapter he presents the physics of this method of therapy, which leaves out 
the technical discussion of the different kinds of equipment. A chapter is devoted 
to the medical uses of this therapy. These do not appear to be very many or 
very important. The larger part of the book is devoted to surgical therapy, which 
is the important field for diathermy. 

The author was one of the first to apply this method in our special field, and 
he gives a sane and clear statement of its several applications in surgical interven- 
tion. He considers the various nonmalignant pathologic conditions about the nose, 
throat and ears in which it seems logical to apply diathermy. The chapter on the 
application of this form of treatment to malignant conditions is the most important. 

The book will be welcomed by confréres in this country who are in need of 
an authoritative, up-to-date statement of the uses of diathermy. 





Directory of Otolaryngologic Societies * 


NATIONAL 


AMERICAN MEDICAL ASSOCIATION, SECTION ON LARYNGOLOGY, 
OTOLOGY AND RHINOLOGY 


Chairman: Dr. T. E. Carmody, 227, 16th St., Denver. 

Secretary: Dr. Gabriel Tucker, Bronchoscopic Clinic, University Hospital, Phila- 
delphia. 

Place: Philadelphia. Time: 1931. 


AMERICAN ACADEMY OF OPHTHALMOLOGY AND OTO-LARYNGOLOGY 


President: Dr. William H. Wilder, 122 S. Michigan Ave., Chicago. 
President-Elect: Dr. J. F. Barnhill, Miami Beach, Fla. 

Executive Secretary: Dr. William P. Wherry, Medical Arts Bldg., Omaha. 
Place: Chicago. Time: Oct. 27-31, 1930. 


AMERICAN BRONCHOSCOPIC SOCIETY 


President: Dr. Henry B. Orton, 24 Commerce St., Newark, N. J. 
Secretary-Treasurer: Dr. Louis H. Clerf, 128 S. 10th St., Philadelphia. 


AMERICAN LARYNGOLOGICAL ASSOCIATION 


President: Dr. Francis R. Packard, 304 S. 19th St., Philadelphia. 
Secretary: Dr. George M. Coates, 1721 Pine St., Philadelphia. 


AMERICAN LARYNGOLOGICAL, RHINOLOGICAL AND 
OTOLOGICAL SOCIETY 


President: Dr. Max A. Goldstein, 3858 Westminster P1., St. Louis. 
Secretary: Dr. R. L. Loughran, 33 E. 63d St., New York. 


AMERICAN OTOLOGICAL SOCIETY 


President: Dr. David H. Walker, 101 Bay State Rd., Boston. 
Secretary: Dr. Thomas J. Harris, 104 E. 40th St., New York. 


SECTIONAL 


EASTERN New York Eye, Ear, Nose AND THROAT ASSOCIATION 


President: Dr. G. G. Marshall, 122 West St., Rutland, Vt. 
Secretary-Treasurer: Dr. Arthur F. Holding, 142 Washington Ave., Albany. 
Time: Third Wednesday of October, November, March, April, May and June. 


New ENGLAND OTOLOGICAL AND LARYNGOLOGICAL SOCIETY 


President: Dr. Owen Smith, 690 Congress St., Portland, Maine. 
Secretary-Treasurer: Dr. Stanwood Fisher, 192 State St., Portland, Maine. 


* Secretaries of societies are requested to furnish the information necessary 
to make this list complete and to keep it up to date. 
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PaciFic Coast OTO-OPHTHALMOLOGICAL SOCIETY 


President: Dr. Chester H. Bowers, 1136 W. 6th St., Los Angeles. 
Secretary-Treasurer: Dr. Walter F. Hoffman, 817 Summit Ave., Seattle. 


Pucet Sounp ACADEMY OF OPHTHALMOLOGY AND OTOo-LARYNGOLOGY 


President: Dr. Walter F. Hoffman, 817 Summit Ave., Seattle. 
Secretary-Treasurer: Dr. Francis A. Brugman, Medical-Dental Bldg., Seattle. 
Time: 8 p. m., third Tuesday. of each month, except July and August. 


SOUTHERN MEDICAL ASSOCIATION, SECTION ON Eye, Ear, 
NoOsE AND THROAT 
Chairman: Dr. Fred Hasty, 119 Seventh Ave., Nashville, Tenn. 
Secretary: Dr. Fletcher D. Woodward, Box 162, University, Va. 
Place: Louisville, Ky. Time: November, 1930. 


SOUTHWESTERN MICHIGAN TRIOLOGICAL SOCIETY 


President: Dr. Wilfrid Haughey, 65 W. Michigan Ave., Battle Creek. 
Secretary: Dr. R. H. Fraser, Battle Creek Sanitarium, Battle Creek. 
Time: Third Thursday of alternate months. 


STATE 


CoLoraDo OTO-LARYNGOLOGICAL SOCIETY 


President: Dr. C. E. Cooper, 227, 16th St., Denver. 

Secretary: Dr. Rex L. Murphy, Metropolitan Bldg., Denver. 

Place: Assembly Room of Metropolitan Bldg. Time: First Saturday of each 
month from October to May. 


Connecticut State Mepicat Society, Section on Eye, Ear, 
NosE AND THROAT 
President: Dr. Dorland Smith, 836 Myrtle Ave., Bridgeport. 
Secretary-Treasurer: Dr. Walter L. Hogan, 750 Main St., Hartford. 


Eye, Ear, NosE AND THROAT CLUB OF GEORGIA 
President: Dr. William L. McDougall, 50 Whitehall St., S. W., Atlanta. 
Secretary-Treasrer: Dr. William O. Martin, Jr., 412 Medical Arts Bldg., Atlanta. 


INDIANA ACADEMY OF OPHTHALMOLOGY AND OTO-LARYNGOLOGY 


President: Dr. H. A. Van Osdol, 320 N. Meridian St., Indianapolis. 
Secretary: Dr. Robert J. Masters, 23 E. Ohio St., Indianapolis. 
Place: Indianapolis. Time: Dec. 10 and 11, 1930. 


MINNESOTA ACADEMY OF OPHTHALMOLOGY AND OTOoO-LARYNGOLOGY 


President: Dr. C. N. Spratt, 900 Nicollet Ave., Minneapolis. 
Secretary-Treasurer: Dr. J. H. Morse, 80 S. 7th St., Minneapolis. 


MONTANA ACADEMY OF OTO-OPHTHALMOLOGY 


President: Dr. Lee W. Smith, 125 W. Granite St., Butte. 
Secretary: Dr. J. G. Parsons, Lewistown. 
Time: Semi-annually. 





DIRECTORY 


NortH DAKOTA ACADEMY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 


President: Dr. H. B. Beeson, 232 W. De Mers Ave., Grand Forks. 
Secretary-Treasurer: Dr. F. L. Wicks, Valley City. 


OREGON ACADEMY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 
President: Dr. J. W. McCollom, 346% Washington St., Portland, Ore. 


Secretary: Dr. Andrew J. Browning, 418 Mayer Bldg., Portland, Ore. 
Place: Good Samaritan Hospital. Time: Third Tuesday of each month. 


RHODE IsLAND OPHTHALMOLOGICAL AND OTOLOGICAL SOCIETY 
President: Dr. Raymond F. Hacking, 105 Waterman St., Providence. 
Secretary: Dr. Herman A. Winkler, 224 Thayer St., Providence. 
Place: Rhode Island Medical Library. Time: 8:30 p. m., second Thursday in 
October, December, February and April. 


UtaH OPHTHALMOLOGICAL SOCIETY 


President: Dr. F. M. McHugh, 17 Exchange PI., Salt Lake City. 
Secretary-Treasurer: Dr. W. Leroy Smith, Ezra Thompson Bldg., Salt Lake City. 


VIRGINIA SOCIETY OF OTOLARYNGOLOGY AND OPHTHALMOLOGY 


President: Dr. Fletcher D. Woodward, Box 162, University. 
Secretary-Treasurer: Dr. Henry Grant Preston, Harrisonburg. 


LOCAL 


ACADEMY OF MEDICINE OF NORTHERN NEw JERSEY, SECTION ON 
Eye, Ear, NOSE AND THROAT 
Chairman: Dr. J. Wallace Hurff, 86 Washington St., Newark. 
Secretary: Dr. Earl LeRoy Wood, 31 Lincoln Park, Newark. 
Place: 91 Lincoln Park South. Time: 8:45 p. m., second Monday of each month. 


ATLANTA ACADEMY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 
President: Dr. William L. McDougall, Atlanta National Bank Bldg., Atlanta. 
Secretary: Dr. William O. Martin, Jr., 384 Peachtree St., Atlanta. 

Place: Academy of Medicine, 38 Prescott St., N. E. Time: 8 p. m., last Thursday 
of each month. 


BALTIMORE City MeEpicat Society, SECTION ON OTOLOGY 
AND LARYNGOLOGY 
Chairman: Dr. Waitman F. Zinn, Medical Arts Bldg., Baltimore. 
Secretary: Dr. Moses L. Breitstein, 1212 Eutaw P1., Baltimore. 
Place: 1211 Cathedral St. Time: 8:30 p. m., last Friday of each month. 


CuHiIcaGO LARYNGOLOGICAL AND OTOLOGICAL SOCIETY 
President: Dr. George J. Dennis, 25 E. Washington St., Chicago. 
Secretary-Treasurer: Dr. Austin A. Hayden, 25 E. Washington St., Chicago. 
Place: Medical and Dental Arts Bldg., 185 N. Wabash Ave. Time: 6 p. m., 
first Monday of each month from October to May. 


CINCINNATI OTO-LARYNGOLOGICAL SOCIETY 


President: Dr. Edward D. King, 707 Race St., Cincinnati. 

‘resident-Elect: Dr. M. F. McCarthy, Union Central Bldg., Cincinnati 

Secretary-Treasurer: Dr. Samuel Seltz, Provident Bank Bldg., Cincinnati. 

Place: University Club. Time: 6:45 p. m., second Tuesday of each month from 
October to May. 
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CLEVELAND ACADEMY OF MEDICINE, SECTION OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 
Chairman: Dr. M. Paul Motto, Rose Bldg., Cleveland. 
Secretary: Dr. A. D. Ruedemans, Euclid and E. 93d St., Cleveland. 
Place: Winton Hotel. Time: Fourth Friday of each month. 


COLLEGE OF PHYSICIANS OF PHILADELPHIA, SECTION ON OTOLARYNGOLOGY 

Chairman: Dr. George M. Coates, 1721 Pine St., Philadelphia. 

Clerk: Dr. Frederic M. Strouse, 1301 Spruce St., Philadelphia. 

Place: College of Physicians. Time: 8:30 p. m., third Wednesday of each 
month from October to June. 


CoLUMBUS OPHTHALMOLOGICAL AND OTOLARYNGOLOGICAL SOCIETY 
Chairman: Dr. A. M. Hauer, 327 E. State St., Columbus, Ohio. 


Secretary-Treausurer: Dr. Albert D. Frost, 681 E. Broad St., Columbus, Ohio. 
Time: First Monday of each month. 


Da.tLtas ACADEMY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 


President: Dr. H. B. Decherd, 1717 Pacific Ave., Dallas, Texas. 

Secretary: Dr. W. Mood Knowles, 1717 Pacific Ave., Dallas, Texas. 

Place: Dallas Athletic Club. Time: 6 p. m., first Tuesday of each month from 
October to June. The November, January and March meetings are devoted to 
clinical work. 


Detroit OTo-LARYNGOLOGICAL SOCIETY 


President: Dr. Don A. Cohoe, 13535 Woodward Ave., Detroit. 
Secretary-Treasurer: Dr. R. Lee Laird, 513 David Whitney Bldg., Detroit. 
Place: Maccabees Bldg. Time: Third Wednesday evening of each month from 


October to May. 


Fort WortH Eye, Ear, NosE AND THROAT SOCIETY 


President: Dr. W. R. Thompson, 510 Main St., Fort Worth, Texas. 

Secretary-Treasurer: Dr. R. H. Needham, Fort Worth National Bank Bldg., 
Fort Worth, Texas. 

Place: University Club. Time: 6:30 p. m., first Friday of each month except 
July and August. 


Houston ACADEMY OF MEDICINE, Eye, Ear, NosE AND THROAT SECTION 


President: Dr. Claude C. Cody, 1306 Walker Ave., Houston, Texas. 

Secretary: Dr. J. M. Robinson, Eye, Ear, Nose and Throat Hospital, Houston, 
Texas. 

Place: Medical Arts Bldg., Harris County Medical Society Rooms. Time: 
8 p. m., first Thursday of each month from September to June. 


INDIANAPOLIS OPHTHALMOLOGICAL AND OTO-LARYNGOLOGICAL SOCIETY 


President: Dr. E. L. Lingeman, 241 N. Pennsylvania St., Indianapolis. 

Secretary: Dr. Kenneth L. Craft, Hume-Mansur Bldg., Indianapolis. 

Place: University Club. Time: 6:30 p. m., second Thursday of each month from 
October to May. 


Kansas City Society OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 


President: Dr. A. E. Eubank, Arygle Bldg., Kansas City, Mo. 

Secretary: Dr. O. S. Gilliland, Professional Bldg., Kansas City, Mo. 

Time: Third Thursday of each month from September to May. The November, 
January and March meetings are devoted to clinical work. 
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Lonc Beacu Eye, Ear, NosE aNp THROAT SOCIETY 


President: Dr. Dean E. Godwin, Security Bldg., Long Beach, Calif. 

Secretary-Treasurer: Dr. Ferris Arnold, Security Bldg., Long Beach, Calif. 

Place: Pacific Coast Club. Time: Last Wednesday of each month from September 
to June. 


Los ANGELES CounTy MeEpIcAL Society, SECTION OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 
President: Dr. A. Ray Irvine, 727 W. 7th St., Los Angeles. 
Secretary-Treasurer: Dr. J. Frank Friesen, 727 W. 7th St., Los Angeles. 
Place: California Hospital, assembly room. Time: 8 p. m., first Monday of 
each month. 


MEDICAL SOCIETY OF THE DiIsTRICT OF COLUMBIA, SECTION ON 
OPHTHALMOLOGY AND OTO-LARYNGOLOGY 
Chairman: Dr. James A. Flynn, 1511 Rhode Island Ave., Washington. 
Secretary: Dr. E. R. Gookin, Medical Science Bldg., Washington. 
Place: 1718 M St., N. W. Time: 8 p. m., third Friday of each month. 


MEMPHIS SOCIETY OF OPHTHALMOLOGY AND OTo-LARYNGOLOGY 
Chairman: Each member, in alphabetical order. 
Secretary: Dr. R. O. Rychener, Exchange Bldg., Memphis, Tenn. 
Place: Eye Clinic of Memphis Eye, Ear, Nose and Throat Hospital. Time: 
8 p. m., second Tuesday of each month. 


THE MILWAUKEE OTO-OPHTHALMIC SOCIETY 
President: Edward R. Ryan, 425 E. Water St., Milwaukee. 
Secretary-Treasurer: Dr. O. P. Schoofs, 120 E. Wisconsin Ave., Milwaukee. 
Place: University Club. Time: 6:30 p. m., third Tuesday of each month. 


NASHVILLE ACADEMY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 
Chairman: Dr. R. J. Warner, 706 Church St., Nashville. 


Secretary-Treasurer: Dr. W. W. Wilkerson, Jr., Bennie-Dillon Bldg., Nashville. 
Place: St. Thomas Hospital. Time: 8 p. m., third Monday of each month. 


New ORLEANS OPHTHALMOLOGICAL AND OTOLOGICAL SOCIETY 


President: Dr. William A. Wagner, Pere Marquette Bldg., New Orleans. 

Secretary-Treasurer: Dr. M. F. Meyer, Canal Bank Bldg., New Orleans. 

Place: Eye, Ear, Nose and Throat Hospital. Time: January to June and October 
to January—third Thursday of each month. 


New York AcADEMY OF MEDICINE, SECTION OF LARYNGOLOGY 
AND RHINOLOGY 
Chairman: Dr. John M. Loré, 240 West End Ave., New York. 
Secretary: Dr. Robert E. Buckley, 2 E. 103d St., New York. 
Place: 103d St., and 5th Ave. Time: 8:30 p. m., fourth Wednesday of each 
month from October to May. 


New YorK AcADEMY OF MEDICINE, SECTION OF OTOLOGY 
Chairman: Dr. Clarence H. Smith, 2 E. 54th St., New York. 
Secretary: Dr. James Garfield Dwyer, 57 W. 57th St., New York. 
Place: 103d St. and 5th Ave. Time: Second Friday of each month from October 
to May. 
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OMAHA AND CouNcIL BLUFFS OPHTHALMOLOGICAL AND 
OTOLARYNGOLOGICAL SOCIETY 
President: Dr. Charles M. Swab, Medical Arts Bldg., Omaha. 
Secretary-Treasurer: Dr. J. C. Davis, 1615 Howard St., Omaha. 
Place: Medical Arts Tea Room. Time: 5:15 and 7 p. m., third Wednesday 
each month from October to May. 


PHILADELPHIA LARYNGOLOGICAL SOCIETY 


President: Dr. Arthur J. Wagers, 1429 Spruce St., Philadelphia. 

Secretary: Dr. Herman B. Cohen, 1301 Spruce St., Philadelphia. 

Place: College of Physicians. Time: 8:30 p. m., first Tuesday of each month 
from October to June. 


PITTSBURGH OTOLOGICAL SOCIETY 


Chairman: Dr. Watson Marshall, 121 University PI., Pittsburgh. 
Secretary-Treasurer: Dr. Thomas B. McCollough, 121 University PI., Pittsburgh. 


ROCHESTER Eye, Ear, NosE AND THROAT SOCIETY 


Chairman: Dr. A. Vincent Walker, 833 South Ave., Rochester, N. Y. 

Secretary-Treasurer: Dr. John F. Gipner, 53 Fitzhugh St., Rochester, N. Y. 

Place: Rochester Medical Association, 13 Prince St. Time: 8 p. m., third 
Monday of each month from October to May. 


St. Louis Ear, Nos—E aANp THROAT CLUB 


Acting President: Senior member of the executive committee: Dr. George E 
Hourn, 607 N. Grand Blvd., St. Louis. 


Secretary: Dr. Arthur M. Alden, Frisco Bldg., St. Louis. 
Place: University Club Bldg. Time: Third Wednesday in February, April, 
October and December. 


SAN ANTONIO OPHTHALMOLO-OTO-LARYNGOLOGICAL SOCIETY 
President: Dr. F. W. Sorrell, Gibbs Bldg., San Antonio, Texas. 
Secretary-Treasurer: Dr. A. F. Clark, 728 Main Street, San Antonio, Texas. 
Place: Bexar County Medical Library. Time: 8 p. m., first Tuesday of each 

month from October to May. 


SPOKANE ACADEMY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 


President: Dr. A. N. Codd, 421 W. Riverside Ave., Spokane, Wash. 
Secretary: Dr. Marc Anthony, Old National Bank Bldg., Spokane, Wash. 


SyrRacusE Eye, Ear, NosE AND THROAT SOCIETY 


President: Dr. Searle B. Marlow, State Tower Bldg., Syracuse, N. Y. 

Secretary-Treasurer: Dr. A. Harry Rubenstein, Medical Arts Bldg., Syracuse, 
nm. ¥. 

Place: University Club. Time: Second Friday of each month except June, July 
and August. 





